STATE OF ALASKA
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF GEOLOGICAL & GEOPEIYSICAL SURVEYS

Walter J. Hickel, Governor
Harry Noah, Commissioner

Thomas E. Smith, State Geologist

July 1993

This report is a preliminary publication of DGGS. The
author is solely responsible for its content and will appreci-
ate candid comments on the accuracy ofthe data as well as
suggestions to improve the report.

Report of Investigations 93-2

GROUND-WATER QUALITY DATA COLLECTED FROM
30 WELLS IN JULY 1991, WEST NIKISKI, ALASKA

By ‘
May A. Maurer



STATE OF ALAXKA
Department of Natural Resources
DIVISION OF GEOLOGICAL & GEOPHYSCAL SURVEYS

According to Alaska Statute 4 1, the Alaska Divison of Geologicad and Geophysical Surveys is charged with
conducting “geological and geophysical surveys to determine the potentiadl of Alaskan land for production of metdls,
minerals, fuels, and geotherma resources; the locations and supplies of ground water and construction materials;, the
potentidl geologic hazards to buildings, roads, bridges, and other ingtalations and structures; and shal conduct such
other surveys and investigations as will advance knowledge of the geology of Alaska”

Adminigtrative functions are performed under the direction of the State Geologist, who maintains his office
in Farbanks, The locations of DGGS offices are listed below:

794 University Avenue 400 Willoughby Avenue
Suite 200 (3rd floor)

Fairbanks, Alaska 99709-3645 Juneau, Alaska 99801
(907) 474-7147 (907) 465-2533

Geologic Materids  Center
18205 Fish Hatchery Road
P.O. Box 772116
Eagle River, Alaska 99577-2116
(907) 696-0079

This report, printed inFairbanks, Alaska, is for saleby DGGS for $3 .00. DGGS publications maybe inspected
a the following locations. Address mail orders to the Farbanks office.

Alaska Divison of Geologicd & Depatment of Naturad Resource
Geophysicd ~ Surveys Public  Information  Center
794 University Avenue, Suite 200 3601 C Street, Suite 200

Fairbanks, Alaska 99709-3645 Anchorage, Alaska 99510




CONTENTS

Page
INEFOOUCTION oottt ettt bbb 1
ACKNOWIBAGMENES ...ovvvriviriiiiii bbb 1
PrEVIOUS  INVESHGAHIONS.....vvveuriiiiriisinsis st 3
Sampling and  anaAlyticAl  PrOCBOUIES w..cooouvvvvuriiiriisriisii s s s 3
Waterquality StANdards ... s 3
RESUIS  @N0  ISCUSTON: crvrevereereeeseeseeseeeeees e eee et sb bbbt bbb bbb 4
Onsite MEASUIEMENS AN ANAYSES -.oovvvveeesreaereesesssrresssssseeesessss s sssssssssssssss s ssessssssssssenes 5
1010 (0 V- 07 T = 5
Comparisons of onsite and [aDOMAIONY TESUILS..........eevvveevieesieceecs st .10
Interlaboratory  COMPAITSONS wvvuivrsrivirisiriss s 10
Water-type  clasSifiCation ... 12
SUMMAY  AN0  CONCIUSIONS.civvuivvrissrisssisi bbb 15
REFEIENCES LB corverrererseeser e 15
FIGURES

Figue 1. Location of water-qudity sample sites, west Nikiski areg, Alaska ... 2
2. Relation of total iron concentration measured onsite and in the [8DOIGONY ...c..oovvveeireeiniriniiiininins 1
3. Histogran showing frequency didtribution of onsite and laboratory iron daa ......covveeiiniinniinnns 1
4. Relation of tota hardness determined onsite and in the 18DOMAIONY ..vooirerrrvvviceiiisssnsssiiiiinnns 12
5. Histogran showing frequency distribution of onsite and laboratory-calculated hardness data ... 12

6. Trilinear diagram showing water andyses of ground water collected from 30 wells in the west
Nikiski area during July 1991 ..o 14

TABLES

Table 1. Sampled wels in Township 6 North, Range 12 West, Sections 1,2, 11 and Township 7 North,

Range 12 West, Sections 11, 13-15, 23-27, 35, 36, Seward Meridian ,oviviviiovivmanioninmeionin. 4
2. Realts from DOW onsite water-quality measurements and anayses, taken at sites for which

laboratory results are  avallahle. ..o 6
3. Results from laboratory analyses for inorganic and radioactivity CONSHEUENES ., vev seee svuver vseevie e v v o oo T
4. Results from laboratory analyses for volaile organic compounds . . . o e 9

5. Comparisons of anaytica results between the AIaska DIVIS|0I’I of Water laboratory and the U.S.
Geological  SUNVEY  10TEIONY vvvvveriarerreniesnsiresessssits s ah s bbb sr b e bbb s ins 13

APPENDIXES
Appendix A. State of Alaska Drinking-water Regulaions, maximum contaminant concentration levels,
18 AAC 80.070 1,1yeeuieiieriiiienriciesenressernreresientrsssaecsestessbesa s b ss e s b e AL 0T s TR e 17
B. Diagram showing derivation of locad well number, based on the officid subdivison of

public lands, used by the US Geologicd SUVEY wiuiierivenisisesrimisisessmeseesmniensonein . 20
C. Laboratory waterquality analytiCal  FEPOMS vy uivivveisivirssersesiensinsereonsisssesssesisssenssnsnesssnenecsonsions 21

D. Laboratory quality assurance evauation on water samples collected for the phase [IIA project,
WESE  NIKISKI.  ATBSKAL. ... 57



GROUND-WATER QUALITY DATA COLLECTED FROM 30 WELLS IN
JULY 1991, WEST NIKISKI, ALASKA

by
Mary A. Maurer’

INTRODUCTION

The Alaska Department of Natural Resources, Division of Water (DOW) began a ground-water study of the
west Nikiski area éfig. 1) on the Kenai Peninsulain 1990. This report summarizes results of onsite and |aboratory
analyses of ground water collected from 30 wellsin July 199 1.

The Kenal Peninsula Ground-Water Task Force developed a four-phase project plan to study the ground
water of the Kenai Peninsula (KPGWTF, 1990a). Phase |, completed in 199 1, consisted of mapping and listing
existing U.S. Geologica Survey (USGS) water-quaity data (Bullington, 1991). Phase Il will examine the
regional ground-water quality and flow systems (KPGWTF, 1990b). Phase |11 consists of detailed subsurface
geologic, water-table, and water-quality mapping a the subregiond scale (KPGWTF, undated). Phase IV will
include long-term monitoring, ground-water protection, and educationa activities.

KPGWTF selected the west Nikiski area as the first phase |11 project because (1) most residents and
businesses rely on ground water as awater supply, and (2) ground-water contamination has been identified there
(Harding Lawson Inc., 1989). The water-quality objectives of this phase I11A pilot project are to:

1. Survey ground-water quality by conducting onsite measurements of key water-quality properties and
constituents

2. Collect ground-water samples and analyze them for selected inorganic, organic, and radioactive
constituents

3. Show selected water-quality constituent concentrations on maps by using al available field and
laboratory data

4. Describe ground-water quality in the west Nikiski area.
This report presents and eval uates the laboratory and onsite water quality results collected for objective 2.
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PREVIOUS INVESTIGATIONS

Previous ground-water investigations in the Nikiski area include Anderson and Jones (1972), Howland and
Freethey (1978), and Nelson (1981). Three mgor aguifers were described by Nelson (1981): an unconfined
aguifer, an upper confined aquifer, and a lower confined aguifer. The unconfined aguifer is composed of coarse
sand and gravel with some silt. It ranges in depth from about 5 to 100 ft below land surface (Anderson and Jones,
1972). Mogt domedtic wells in the Nikiski area tap this aguifer, which is underlan by a slt, clay, and sand unit
that is termed the upper confining layer (Nelson, 1981). The upper confined aguifer, composed of sand, gravel,
and sty interbeds, ranges in depth from about 100 A to more than 300 A below land surface; severa industrid
wells tap this aguifer. It is underlain by a st and clay confining unit which is generally more than 100 ft thick.
The lower confined aquifer is poorly defined but may consist of interconnected sand and gravel layers.

Even though the aquifers have been previoudy <udied and identified, ground-water flow directions and the
quality of water in the aguifers are poorly understood.

SAMPLING AND ANALYTICAL PROCEDURES

Most water samples were taken from private domestic wells that were in daly use a the time of sampling.
When possible, water samples were collected before they passed through water pressure tanks. If the tanks could
not be bypassed, the tank volume was added to the total volume of water needed to be purged to obtain a sample
representative of the well's aguifer. All  water-treatment systems were  bypassed.

A detaled description of sampling and analytical equipment and procedures is given in the quaity-assurance
plan (QAP) for this project (Maurer, 1991). Initidly, a water-level measurement was taken in each well before
tumning on any faucet. An outside spigot was then turned on to purge water from the well casing. A Y-shaped
valved adapter was attached to the spigot and split the waterflow into a long hose for purging and a short hose for
monitoring and sampling. A model-4041 Hydrolab, fitted with a flow cel, continually monitored the water's
temperature, pH, and specific conductance during purging. Water for onsite and laboratory tests was collected
only when a least four well casing volumes were purged and when pH and specific conductance fluctuated no
more than 5 percent. Onsite total akalinity was determined by potentiometric titration with Gran's graphica
methods (Stumm and Morgan, 1981). Onsite andyses of total iron, total hardness, and nitrate-nitrogen
concentrations were made using test kits manufactured by Hach Company, of Loveland, Colorado.

The actud sampling method differed only dlightly from that outlined in the QAP. Radiologicd sample
bottles and total trace element (iron and manganese) samples were filled from the outlet of the short hose. Water
for dissolved mgjor-ion and trace-element anayses was filtered by using an in-line filtration system. Silicone
tubing attached to the outlet of the short hose carried water into a 142-mm Geotech filter assembly containing a
0.45-um membrane filter. After the filter and assembly were flushed with about 1 liter of filtrate, the sample
hottles for dissolved condtituents were filled. Two volatile organic compound (VOC) septum vids were filled
directly from the spigot. All other preservation and handling procedures were done according to QAP
specifications.

Inorganic condtituent analyses of 36 water sample sets were conducted at the DOW Water Quality
Laboratory in Fairbanks, Alaska, 11 VQC samples were anayzed a Northern Testing Laboratories in Anchorage.
Nine grossadpha and gross-beta radioactivity samples were anayzed a Core Laboratories in Casper, Wyoming.
Laboratory quality-control procedures, data-quality objectives, and andyticd methods are given in Maurer (1991).

WATER-OUALITY STANDARDS

The State of Alaska Drinking-Water Regulations (ADEC, 1991) specify the maximum concentration or level
of a contaminant for public water systems (app. A). A contaminant is defined as any physical, chemica,
biologica, or radiological substance or materid in water which, in sufficient quantity, maokes water unfit for
human consumption (ADEC, 1991). A primary maximum contaminant concentration level (PMCL) is hedth
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rlated and is legaly enforceable for suppliers of public drinking water. A secondary maximum contaminant

concentration level (SMCL) applies to the aesthetic qualities of drinking water and is a recommended guideline
for public water suppliers. Concentrations are reported in milligrams per liter (mg/l) or micrograms per liter

(ug/). The conversion is 1,000 pg/l =1 mg/l; and 1 mg/l is about 1 part per million (ppm).

RESULTS AND DISCUSSION

A lising of sampled wells, ste numbers, and well characteristics is shown in table 1. Ste numbers were
arbitrarily assigned for this sudy, whereas the ‘locd well number’ is based on the rectangular subdivison of public
lands (app. B) and is a unique site identifier used by both the USGS and DOW. el depths ranged from 3 1 to

303 A.

Table 1. Sampled wellsin Township 6 North, Range 12 West, Sections/, 2, 11 and Township 7 North, Range 12

West, Sections 11, 13-15, 23-27, 35, 36 Saward  Meridian
Altitude of land Well
surface (ft above depth3

Site! Local well no.2 sea level) () Legal property description

44 SB00601201BACA2 004 102 31 NIKISHKA, L1 B12

52 SB00601201CDAA]1 008 104 34 BETTYANN'S ACR., GOGGIA ADD.#2, L1D B3

54 SB00601202AACD1 008 107 46 KISKA, L7

56 SB00601202CABB1 009 103 65 INDUSTRIAL PARK, L5 B2

66 SB00601211BAACI 012 93 87 MONFOR #1, L1

67 SB00601211BBBD1 011 94 303 REDOUBT VIEW, L1A Bl

96 SB00701211CCBD1 008 152 97 ARBOR ESTATES, L4 B2

98 SB00701211CDCC1 037 152 96 TIKCHIK ESTATES, L3
128 $B00701213BDDC1 016 138 59 MILLER'S HIDE-AWAY, L14 B3
1334 SB00701213DBCD1 023 151 70 CACHE, L17
143 SB00701214CCBD1 015 132 75 ROSS, ADDITION #1, L11 B3
144 SB00701214CCCB1 002 122 60 ROSS, GIBSON ADDITION, L4A
152 SB00701214DDCA1 018 140 55 ERNST, L2
155 $B00701215BBCB1 011 122 51.2 TACHATNA PARK, LS Bl
160 SB00701215CCABL 010 78 130 GALEN GRAY #2, TR. A, B4
179 SB00701223ABBC1 017 141 67.5 WELAKA LAKE ACRES, TR. 4
190 SB00701223CBBC1 002 112 36 VAN SKY HOMESTEAD
196 SB00701223DCBC1 010 131 110 CAD ESTATES, TR. D
205 SB00701224AABD1 016 154 58.5 BASTIEN-HOOVER L1C B3
218 SB00701224DBAC1 005 128 45 WHITE, L3
220 SB00701225ACBA1 021 134 59 SUNSHINE ESTATES, L1 B3
225 SB00701225BBACE 028 123 58 REAL DEVELOPMENT, L1 Bl ~
236 SB00701225DACCL 027 131 39 GARNET, TR. D2
206 SB00701226BCAA1 039 131 55 McCAUGHEY, TR. 1, B2
271 SB00701226CACB1 024 105 128 McCAUGHEY #4, L2E-1
285 SB00701227ADBAL 027 123 63 FORELANDS ACRES, L12 Bl
324 $B00701235CCCB1 015 108 84.5 FOREST LLANE ESTATES, L6
325 SB00701235CCCC2 004 102 82 McCONNELL, L2
330 SB00701235CDCA3 018 96 40 FIREWEED ESTATES, L17
335 SB00701235DADBIL 037 116 56 FOLEY ESTATES, L1 B2
344 SB00701236AAAB1 006 122 155 NORTH STAR ELEMENTARY SCHOOL, HOLT RD.

‘Numbers arbitrarily assigned for this project, see fig. 1 for location.

‘The local well number is based on the officia rectangular subdivision of public lands, see app. B.
3Distance from land surface to bottom of hole, in feet.
48ite 133 was measured and sampled by U.S. Geological Survey. AK Div. of Water submitted volatile organic compound sample for analysis,

see app. C.




ONSITE MEASUREMENTS AND ANALYSES

Reaults from onsite measurements and analyses are shown in table 2. Water levels ranged from 9.82 to
96.71 ft below land surface. Water temperature ranged from 3.1 to 7.8°C. Specific conductance was typicaly
less than 300 microsemens per centimeter @S/cm), which is considered acceptable for domestic use. The pH
vaues ranged widdy and severd sites were outsde the SMCL range of pH 6.5-8.5 (ADEC, 1991); six sites had
pH values of less than 6.5 and three sites had pH values of greater than 8.5. Total alkalinity ranged from 33 to
270 mg/l as CaCO,, with a mean value of 69 mg/l and a median value of 59.5 mg/l. Total hardness ranged from 9
to 130 mg/l as CaCQ,, with a mean value of 49 mg/ll and a median value of 445 mg/l. Water having a hardness
vdue less than 60 mg/l is consdered soft, 61-120 mg/l is considered moderately hard, and 121-180 mg/l is
considered hard (Hem, 1985).

Totdl iron concentrations were highly varigble, ranging from 0.1 to 14.4 mg/l. Concentrations of iron less
than 0.3 mg/l ae desred for domestic uses. Nitrate-nitrogen (NO, as N) concentrations were either undetectable
or measured in concentrations less than 2 mg/l. Concentrations of nitrogen less thau 10 mg/l ae desred for
domestic  uses

LABORATORY ANALYSES

The results of the laboratory analyses for water samples from the 30 wells are shown in tables 3 and 4.
Complete analytical reports for each laboratory are given in appendix C and the quality-assurance evaluation
report for each laboratory is presented in appendix D.

Most laboratory-analyzed inorganic condtituents and trace elements did not exceed the PMCLs promulgated
in the Alaska Drinking Water Regulations (ADEC, 1991). For example, the nitrate-nitrogen concentration ranged
from <0, 1 to 4.45 mg/l, substantially less than the nitrate PMCL of 10 mg/ as nitrogen. Arsenic has a PMCL of
50 pg/l. An arsenic concentration of 71 g/l was measured from a sample collected a site 67 (fig. 1); the sampled
well is located less than 100 A from the Cook Inlet bluff, and at 303 ft deep is completed in the lower confined
aquifer (W.A, Petrik, oral commun,, 1992). Arsenic concentrations in water from a few wells more than 200 ft
deep in the west Nikiski area have exceeded 50 yg/l, bassd on USGS hidoricd data (USGS, 1978). Although
elevated arsenic concentrations may not be common in water from shadlow wels in the Nikiski area, they do
occur sporadically in ground water elsewhere on the Kenai Peninsula (USGS, 1992, Munter and Maurer, 1991).

Concentrations of total (unfiltered) and dissolved (filtered) iron and manganese were andyzed. Besides pH,
iron and manganese were the only auayzed inorganic congtituents that had concentrations exceeding SMCLs
(ADEC, 1991). Tota iron concentrations ranged from 0.05 to 16.3 mg/l, and exceeded the SMCL of 0.3 mg/l a
22 sites. Totd manganese concentrations ranged from <0,005 to 0.94 mg/l, and exceeded the SMCL of 0.05 mg/l
a 20 stes. Dissolved iron and manganese concentrations exceeded their respective SMCLs a 19 sites. Both iron
and manganese affect the taste and visua quaities of drinking water.

The absence of detectable VOCs in 10 of 11 ground-water samples suggests that VOC contamination is not
an areawide problem in the residential west Nikiski area. The only detected VOC was 1,1 ,1-trichloroethane
(table 4). A concentration of 0.7 pg/l was measured in a sample collected at site 143, 0.2 miles east of Bernice
Lake (fig. 1). For comparison, the PMCL for Il |-trichloroethane is 200 pg/l (ADEC, 1991). The occurrence of
1,1 ,1-trichloroe-thane has been neither confirmed nor disproven with additiona sampling.

The origin of 1,1,1-trichloroethane is unknown. No detectable concentrations of selected VOCs were
measured a Ste 144, which is located about 300 ft southwest of and downgrade from ste 143, according to water-
table contour maps (R.D. Allely, ord commuu., 1992). Nevertheless, it is impossble to determine the origin or
areal extent of 1, 1, | -trichlorosthane in ground water based on the digtribution of available analyses.

Water samples were collected from nine wells for radioactivity andysis (table 3). Total gross-apha and tota
gross-beta radioactivities of sampled ground waters in the west Nikiski area were low compared to the PMCLs
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Table 2. Results from DOW on-site water-quality measurements and analyses, taken at sites for which laboratory

results are available

1991 Total Total
Water Water Specific Total Total hardness® alkalinity
level temp. | conductance iron® nitrte* (mg/l (mg/
Site! Date (fv? (°C) (uS/cm) pH (mg/l) | (mg/lasN) as CaCOy) as CaCQ,)
44 7-09-91 17.47 6.4 116 <0.20 35 55
52 7-18-91 16.09 43 77 <0.02 32 33
<0.02 72
| B 7:14:81 39.82 34 174 c0.02 39 88
66 7-22-91 9.82 5.8 121 <0.02 36 60
67 7-19-91 96.71 4.5 1473 <0.02 35 270
96 7-24-91 58.37 4.9 201 0.42 50 30
98 7-23-91 59.87 5.0 138 <0.02 55 68
128 7-12-91 46.36 4.8 126 0.80 52 46
143 7-20-91 39.08 4.3 90 <0.02 37 34
144 7-09-91 34.41 4.0 116 0.20 36 55
152 7-21-91 36.13 5.7 186 0.70 73 67
155 7-22-91 35.60 4.5 327 <0.02 130 150
160 7-20-91 20.02 5.8 195 <0.02 9 87
179 7-10-91 40.61 3.1 117 <0.02 37 45
190 7-11-91 16.79 59 127 <0.02 11 41
196 7-10-91 | NM¢ 4.8 254 <0.02 110 117
205 7-16-91 48.01 5.9 160 0.21 70 77
218 7-16-91 24.31 7.8 85 0.24 30 34
220 7-15-91 33.63 5.1 105 0.04 38 36
225 7-15-91 39.67 3.8 146 0.25 44 43’
236 7-15-91 23.98 4.8 82 <0.20 34 33
266 7-09-91 34.77 4.6 171 <0.02 59 72
271 7-13-91 36.37 6.4 126 <0.02 52 63
285 7-10-91 [ NM° 4.5 144 <0.02 49 59
324 7-12-91 64.79 3.6 123 <0.02 56 - 62
325 7-17-91 59.39 5.4 201 <0.02 50 99
330 7-18-91 25.24 6.7 167 1.1 56 44
335 7-17-91 26.86 42 94 . . 0.02 32 40
344 7-23-91 22.92 49 143 87 12 o] <0.02 45 70
MCL? 6.5-85 | 03 10

‘Numbers arbitrarily assigned for this project, see fig. I for location.

Mistance below land surface, in feet,

‘Tota iron concentrations were determined omsite with Hach iron test kit, model IR-18B.

‘Nitrate concentrations were determined onsite with Hach low range nitrate test kit, Model NI-14.
Total hardness concentrations were determined omsite with Hach totdl hardness test kit, model HA-DT.
SNM = not measured.

‘Total akalinity collected and measured on 7-16-91.

$MCL = Maximum contaminant level (State of Alaka Drinking Water Regulations, 18 AAC 80).
Shaded area = value or concentration exceeds the MCL.

promugaed in the Aleska Drinking Waer Regulaionss (ADEC, 19 1). Grossdpha redioedivity hes a PMCL of
15 picocuries per liter (pCifl), ad gossbea redoedtivity hes a PMCL of 50 pCi/l. All tod grossdpha
redicectivity concentretions were less then the lower limit of detedtion (LLD), which ranged from 19 to 158
pCi/l. Mod toid gosshea radicedivity resits ae repoted a5 less then the LLD  concentrations

Totd gossdpha and gossbeta patide court, aror, and LLD concertrations in pCi/l ae shown in

gopendix C. The ‘eror, ' is the andyticd and counting eror assodaed with the patide count. The LLD
concentration is the result of bedkground dpha and bea patide intefeences The told grossdpha and totd
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Table 3. Results from laboratory anayss for inorganic

and radioactivity congtituents

Niirate +
Calcium, Magnesium, Sodium, Potassium, Sulfate, Chloride, Fluoride, Nitrite, Phosphate, Gross Alpha, Gross Beta, Aluminum, Arsenic,
dissolved dissolved dissolved dissolved dissolved dissolved dissolved dissolved dissolved total total dissolved dissolved
Site (mg/) (mg/l) (mgh) (mg/1) (mg/l) {mg/1) (mg/) (mg/T) (mg/l) (pCi) (pCi) (e (ng)

44 9.82 2.83 3.65 091 0.09 3.39 0.14 <0.1 <0.1 13 <1.0

52 6.71 2.07 3.88 1.06 4.54 4.27 0.11 <0.1 <0.1 <5 <10

54 17.1 3.98 6.62 2.10 1.13 4.94 0.20 <0.1 <0.1 <5 <1.0

56 9.91 2.77 4.19 1.65 <0.01 4.84 0.15 <0.1 <0.1 <22 <2.5 33 <1.0
66 8.66 3.15 3.92 1.52 <0.01 4.38 0.13 <0.1 <0.1 59 <1.0
67 3.39 4.35 201 8.90 42.0 939 <0.01 <0.1 4.7 <158 11.3+6.8 100 i

96 21.6 6.19 7.84 2.88 5.63 9.88 0.22 1.18 <0.1 34 <1.0
98 14.2 3.76 6.24 4.02 1.58 4.34 0.1 <0_1 0.2 46 9.9
128 14.2 3.40 6.13 1.42 2.92 8.02 0.16 1.62 <0.1 8 <1.0
143 8.17 2.55 5.76 1.82 6.42 7.91 0.13 <6.1 <0.1 <18 <2.7 12 <1.0
144 8.74 3.43 5.17 1.28 2.95 6.38 0.14 <0.1 <0.1 <2.0 <2.7 6 <1.0
152 219 5.04 7.34 2.17 2.45 6.70 0.21 4.45 <{.1 <5 <1.0
155 30.4 11.6 9.50 3.16 3.16 4.85 0.31 <0.1 <0.1 <4.1 <3.0 <5 <10
160 24.3 4.77 4.27 1.15 8.15 6.69 0.22 <0.1 <0.1 <2.7 <28 <5 <1.0
179 9.86 298 4.32 1.44 4.57 5.87 0.14 <0.] <0.1 39 <1.0
190 3.40 0.99 15.2 0.99 13.6 8.46 0.14 <0.1 <0.1 9 9.0
196 36.6 6.92 6.07 2.53 9.25 5.53 0.27 <0.1 <0.1 6 1.8
205 21.4 4.70 6.82 2.01 2.91 4.87 0.21 0.41 <0.1 44 <1.0
218 9.88 1.87 3.68 1.52 4.75 3.05 0.13 0.46 <0.1 7 <1.0
220 9.41 2.61 4.65 1.66 3.78 9.61 0.13 0.32 <0.1 18 <1.0
225 12.4 2.77 5.94 1.49 2.95 4.47 0.17 0.55 <0.1 58 <i.0
236 8.34 1.74 4.44 1.14 2.73 5.01 0.13 0.30 <0.1 6 <1.0
266 16.0 4.70 5.94 1.67 6.07 6.47 0.19 <0.1 <0.1 <26 <2.5 ] <10
271 15.6 4.12 4.58 291 1.34 4.15 0.18 0.11 0.1 10 1.2
285 11.9 4.32 5.08 1.53 5.01 6.83 0.16 <0.1 <0.1 <5 <10
324 16.3 3.24 4.09 1.71 3.75 5.07 0.17 <0.1 <0.1 <5 <1.0
325 24.5 5.71 6.06 2.72 7.06 5.44 0.29 <0.1 <0.1 42 <1.0
330 16.4 3.79 8.21 1.89 5.45 14.0 0.19 2.72 <0.1 40 <1.0
335 7.06 2.55 3.98 1.40 3.02 6.37 0.12 <0.1 <0.1 54 <].0
344 9.96 5.51 7.72 5.28 1.53 3.47 0.19 <0.1 0.2 <20 <2.3 43 10

MCL! 250 250 250 40 10 0.2 15 50 50

IMCL = maximum contaminant level (State of Alaska Drinking Water Regulations, 18 AAC 80).
Shaded area = concentration exceeds the MCL.



Table 3. Results from |aboratory analyses (cont.)

Iron Manganese
Barium, Cadmium, Chromium, | Copper, Lead, Mercury, Nickel, Zinc,
dissolved dissolved dissolved dissolved total dissolved dissolved total dissolved dissolved dissolved dissolved
Site (}tgl) (ne) (/M) (ng/l) (ne) (1g/) (ng)
44 <5 2.0 <1.0 3.5 <1 <10 <20
52 11 <1.0 <1.0 1.4 <1 <10 <20
54 48 <1.0 <1.0 <1.0 <1 <10 230
56 28 <1.0 <10 <10 <1 <10 <A
66 17 <1.0 <10 <1.0 <] <10 127
67 1 1.9 <1.0 4.1 <1 <10 28
96 12 <1.0 <].0 10.0 <1 <10 <20
98 8 <1.0 <1.0 <1.0 <1 <10 <20
128 <5 <1.0 <1.0 311 <1 <10 <20
143 12 CLo <1.0 | <10 <1 <10 <20
144 28 <1.0 a.0 <1.0 <1 <10 35
152 <5 <1.0 <1.0 | 314 <] <10 <20
155 57 <1.0 <1.0 <1.0 <] <10 77
160 31 <1.0 <1.0 <1.0 <1 <10 <20
179 22 <1.0 <1.0 <1.0 <i <10 <20
190 17 <1.0 <1.0 <1.0 <1 <10 <20
196 15 <1.0 <1.0 <1.0 <1 <10 317
205 <5 <1.0 <1.0 24.0 <1 <10 <20
218 <5 <1.0 <1.0 29.9 <1 <10 <20
220 22 <1.0 1.3 13.9 <1 <10 34
225 <5 <1.0 <10 16.9 <1 <10 81
236 <5 <1.0 <1.0 30.0 <1 <10 <20
266 37 <10 <1.0 <1.0 <1 <10 1260
271 <§ <1.0 <].0 <1.0 <1 <10 <20
285 25 <1.0 <1.0 41.0 <] <10 41
324 6 <1.0 <1.0 <1.0 <] <10 <20
325 20 <1.0 11.0 <1.0 <1 <10 <20
330 7 <1.0 CI.0 22.1 X . <] <10 <20
335 | 23 <1.0 CLO <10 | 603 | 444 <1.0) 0.18 <1 <10 <20
34| < <10 <1.0 9 . 4] 009 | <003 | 1.1 0.02 <1 <10 <20
MCL' | 1000 | 10 50 | 1000 0.3 mg/t .50 0.05 mg/l 2 5000

‘MCL = maximum contaminant level (State of Alaska Drinking Water Regulations, 18 AAC 80).
Shaded area = concentration exceeds the MCL.



Table 4. Results from laboratory analyses for volatile organic compounds
Site
McL!

Compound 44 56 67 128 133 143 144 160 190 266 285
Benzene <0.2 <0.2 <0.2 <0,2 <0.2 <0.2 <0,2 <0.2 <0.2 <02 | <02 | 5.0
Bromobenzene <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Bromochloromethane <0.3 <(.3 <0.3 <0.3 <0.3 <0.3 <(.3 <0.3 <0.3 <0.3 <0.3
Bromodichloromethane <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
Bromoform <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Bromomethane <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 | <2.0
n-Butylbenzene <0.3 <0.3 <0.3 <0.3 <0.3 <0,3 <0.3 <0.3 <0.3 <0.3 | <0.3
sec-Butylbenzene <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
tert-Butylbenzene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 | <0.5
Carbon tetrachloride <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ]1<02 [ 5.0
Chlorobenzene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
Dibromochloromethane <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Chloroethane <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2,0 <2.0 <2.0 <2.0 | <2.0
Chloroform <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
Chloromethane <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
o-Chlorotoluene <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 | <0.3
p-Chlorotoluene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0,2 <0.2 <0.2 <(.2 <0.2
1,2-Dibromo-3-chlorepropane <2.0 <2.0 <2.0 <2,0 <2,0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Dibromomethane <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,4-Dichorobenzene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <02 | <02 | 75.0
m-Dichlorobenzene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
o-Dichorobenzene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
Dichlorodiftuoromethane <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 | <2.0
1,1-Dichloroethane <0.2 <2.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <02 | <0,2
1,2-Dichloroethane <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2 5.0
1,1-Dichloroethylene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 | <1.0 |70
cis-1,2-Dichloroethylene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
trans-1,2-Dichloroethylene <0.2 <0.2 <0.2 <0.2 <0.2 <0,2 <0.2 <0.2 <0.2 <0.2 | <0.2
Methylene chloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,2-Dichloropropane <0.2 <0.2 <0,2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
1,3-Dichloropropane <(.2 <0.2 <0.2 <0.2 <0,2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
2,2-Dichloropropane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1-Dichloropropene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,3-Dichloropropene <0,2 <0.2 <0,2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ethylbenzene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0,2 <0.2 <0.2 <0.2 | <0.2
1,2-Dibromoethane <1.0 <1.0 <1.0 <1.0 <]1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Trichlorofluoromethane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Hexachlorobutadiene <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Isopropylbenzene <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
_p-Isopropylioluene <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Naphthalene <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
n-Propylbenzene <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Styrene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
1,1,1,2-Tetrachloroethane <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
1,1,2,2-Tetrachloroethane <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Tetrachloroethylene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
Total Trihalomethane <2 <2 <2 <2 <2 <2 <2 <2 <2 100.0
Toluene <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 | <0.3
_1,2,3-Dichlorobenzene <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
1,2,4-Trichlorobenzene <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
1,1,1-Trichloroethane <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2 200.0
1,1,2-Trichloroethane <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 | <04
Trichloroethylene <0.2 <0.2 <0.2 <0.2 <0.2 <0.,2 <0.2 <0.2 <0.2 5.0
1,2 3-Trichloropropane <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
1,2,4-Trimethylbenzene <0.2 <0,2 <0.2 <0.2 <(.2 <0.2 <0.2 <0.2 <0.2
1,3,5-Trimethylbenzene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
Vinyl Chloride <20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 | <20 2.0
m,p-Xylenes <04 | <04 1 <04 | <04 | <04 <0.4 <04 | <0.4 | <04
o-Xylene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2

IMCL = maximum contaminant level (State of Alaska Drinking Waler Regulations, 18 AAC 80)
Shaded ares = concentration exceeds the MCL.
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gross-heta LLD concentrations of 15.8 and 104 pCi/l, respectively, for the sample collected at site 67 is high
compared to other samples. The total dissolved solid (TDS) concentration of a sample is a limiting factor in the
sensitivity of the analyticd method (USEPA, 1980). Specific conductance is an indirect indicator of TDS, and the
comparatively high specific conductance (1473 pS/em) of the ground water at site 67 probably contributes to the
higher LLD concentrations.

COMPARISONS OF ONSITE AND LABORATORY RESULTS

Total iron concentrations determined onsite (table 2) were compared to those determined in the laboratory
(table 3). Figure 2 shows the relation between the two data sets, represented by the best-fit' line. A good linear
relationship (r = 0.92) exists between onsite and laboratory results. The ‘expected ling is how the data would plot
if there was a perfect relationship (r = 1 .00) between the two data Sefs.

A frequency distribution of iron concentrations show that 11 of 30 sites had concentrations < .0 mg/l,
regardless of the testing method used (fig. 3). The difference between omsite and laboratory data at iron
concentrations <1 .0 mg/1 is attributed to the lower resolution of the onsite method. The onsite method has a
detection limit of about 0.2 mg/l, whereas the laboratory method has a detection limit of 0.03 mg/l. Presumably,
the laboratory method was better at quantifying iron concentrations <1 .0 mg/l. Onsite screening for iron was
consdered adequate only when iron concentrations were >1 .0 mg/l.

Hardness values determined onsite (table 2) were compared to hardness values computed from |aboratory
data. A laboratory hardness vaue for each water sample was caculated by converting cacium and magnesium
concentrations in mg/l (table 3) to milliequivalents per liter (megq/l) and then multiplying the sum of calcium and
magnesum in meq/l by 50 (Hem, 1985). Figure 4 shows the actua relation (best-fit line) between the two data
sets. A fairly good linear relaionship (r = 0.80) exists between onsite and laboratory methods. Figure 5 shows
the frequency distribution of hardness data for the two data sets. The onsite and laboratory results are in
reasonably close agreement throughout the measured concentration range.

Nitrate (NO,) data comparisons are not graphically presented because most samples contained concentrations
of nitrogen less than the detection levels of both the test kit and laboratory instruments. Nitrite (NO,)
concentrations are usualy a very smal part of the NO,+NO,-N ratio when the water is oxygenated and are not
expected to significantly affect the relaionship between data sefs.

INTERLABORATORY COMPARISONS

The USGS collected and anayzed 27 ground-water samples in the greater Nikiski area during 1991 for the
KPGWTF's regiona hydrogeologic study of the Kenai Peninsula, referred to as the phase Il project. Samples
were andyzed a the USGS Laboratory in Denver by using the methods described in Fishman and Friedman
(1985). The andyticd results are presented in the USGS annua water-resource data report (USGS, 1992).

The Alaska DOW and the USGS concurrently sampled water from two wells, sites 66 and 344, to make
interlaboratory comparisons of andytical results (table 5). The generd reliability of laboratory anayses was
checked by cadculating the cation-anion balance for each data set. All four andyses are acceptable because the
error in the cation-anion balance is less than 10 percent.

Generdly, the two laboratories are in good agreement with respect to mgjor-ion andytica results (table 5).
Interlaboratory comparisons for many trace elements is not possible because most concentrations were below
detection limits. Comparisons for concentrations of fluoride, auminum, arsenic, and manganese were poor
between laboratories, this is most likely due to the difficulty in quantifying trace elements at concentrations near
the detection limit.
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WATER-TYPE CLASSIFICATION

Trilinear diagrans can be used to show the chemica character of a water sample (Piper, 1944). Ratios of
sdected cations (cacium, magnesium, and sodium plus potassum) and anions (bicarbonate plus carbonate,
chloride, and sulfate) for each water anaysis are shown in the diagram as percentages of the totd cations and
anions, in meq/l. A water type can be described on the basis of predominant cations and anions found in the water.
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Table 5 Comparisons of analytical results between the Alaska Divison of Water laboratory and U.S. Geological Survey laboratory
Site 66 Site 344
Deviation Deviation
from mean from mean
Water properties DOW USGS Mean (%) DOW USGS Mean (%)
Major Ions, dissolved (mg/1)
Calcium 8.66 8.9 8.8 1 9.96 11 10.5 5
Magnesium 3.15 33 32 2 5.51 59 57 3
Sodium 392 46 43 8 772 8.0 79 2
Potassium 1.52 14 1.46 4 5.28 47 5.0 6
fron 9.07 9 9 <i
Alkalinity (as HCO,) 73.2 75.6 744 2 854 86.6 86.0 1
Chloride 4.38 456 45 2 347 47 4.1 15
Sulfate <0.01 0.20 1.53 15 1.51 1
Fluoride 0.13 0.20 0.16 21 0.19 0.20 0.195 3
Sum of ions
Cations (meg/1) 1.225 1.273 1.421 1.502
Anions (meq/1) 1.327 1.383 1.540 1.688
Error 4.0% 4.1% 4% 5.8%
Trace elements, dissolved (ug/h)
Aluminum 59 10 34.5 71 43 <10
Arsenic <1.0 1 10 24 17 41
Barium 17 20 18.5 8 <5 4
Cadmium <1.0 1.0 <1.0 <10
Chromium <1.0 <5 <1.0 <5
Copper <1.0 <10 94 10 9.7 3
Iron <0.03 0.014
Lead <1.0 <10 1.1 <10
Manganese 310 320 315 2 20 44 32 38
Mercury <1 <0.1 <1 <0.1
Nickel <10 <10 <10 <10
Nitrate + nitrite (as N) <100 <50 <100 <50
Phosphorus, ortllo (as P) <100 <10 200 180 190 5
Zinc 127 100 113.5 12 <20 35




Twenty-one sites sampled in the Nikiski area have ground water that is of the calcium-bicarbonate type
(fig. 6). Seven sites have ground water of the ‘mixed-cation’-bicarbonate type because the percentage of no single
cation exceeds 50 percent. All 28 sites tap the unconfined or upper-confined aquifer (W.A. Petrik, ora commun.,
1992).

0. 4020

Ca

Cations Anions

Total millisquivalents/liter {%)

EXPLANATION
Svmbol Water tvpe Site

cl Calcium bicarbonate 44, 54, 56, 96, 98, 128, 152,
155, 160, 179, 196, 205, 218, 220,
225, 236, 266, 271, 324, 325, 330

0 ‘Mixed-cation’ bicarbonate 52, 66, 143, 144, 285, 335, 344

® Sodium  bicarbonate 67, 190

Figure 6. Trilinear diagram showing water analyses of ground water collectd from 30 wells in the west Nikiski
area during July 1991.
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Two stes have ground water of the sodium-bicarbonate type. Site 67 has a well depth of 303 ft and is the
only well sampled that taps the lower-confined aquifer. Site 190 has a well depth of only 36 & and taps the
unconfined  aquifer. According to Anderson and Jones (1972), most of the ground waters of the sodium-
bicarbonate water type occur in wells ranging from 100 to 450 ft deep.

SUMMARY AND CONCLUSIONS

¢ Generdly, the ground waters sampled from 30 wells in the residentid area of west Nikiski during 199 1 by
DOW had low concentrations of inorganic and organic condtituents, levels of radioactivity were acceptable
for domestic use. No areawide contamination by volaile organic compounds was detected.

. Most sampled ground waters had concentrations of naturally occurring iron and manganese that were
higher than levels desired for domestic use.

. All wells sampled had low nitrate concentrations.

. One deep well had an arsenic concentration above drinking-water standards, but high concentrations of
arsenic occur in scattered locations throughout the Kenai Peninsula in both shalow and deep wells.

. Concentrations of gross-adpha and gross-beta radioactivity were low in water from nine wells.
. Concentrations of 59 volatile organic compounds were andyzed from water samples from 11 wells. Only

one volatile organic compound, 1,1 ,1-trichloroethane, was detected. It was found in one well and had a
concentration of 0.7 pg/l.
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APPENDIX A

State of Alaska Drinking-water Regulations, maximum contaminant concentration levels,
18 AAC 80.070

Note: The following copy of 18 AAC 80070 was current at the time of research and data compilation. The code
has since been updated.

18 AAC 80.070. MAXIMUM CONTAMINANT CONCENTRATION
LEVELS (MCLs). (a) The primary maximum contaminant concentration
levels (MCLs) for a public water system are for a public water system are

(1) Inorganic Chemica  Contaminants

Contaminant Maximum Contaminant
Level (ugh)
ATSEINC 1\ 1viviisiiiiiniinirsiniestrrseeiesssresseteneressesrersareses Vet v 30.0
BalUM oot |,000.0
CalMiUML. oo 10.0
CHFOMIUNM .ot 50.0
FIUOMITR. . vt .4,000.0
LEAL ..o s 50.0
MEICUIY vttt nnes 2.0
Nitrate (85 NItrOgEN). .uuevvverrererirrriiieressssesssssserssssesssseons 10,000.0
SEIENIUM. . oot st 10.0
SHVEE o 50.0

(2 Organic Chemicd Contaminant
(A) Pedticides

Contaminant Maximum Contaminant
Level (ug/)
010 1 [T 0.2
LINGANE ...t eeeee e see e eessesessee s 4.0
MethoxyChlor.. ..o 100.0
TOXAPNENE oottt 5.0
2, 4D o s 100.0
2, 4, 5=TP SIVEX .ot 10.0
(B) Voltile Organic Chemicals (VOCs)
Contaminant Maximum Contaminant
Level (ug/l)
1, 1-Dichloroethylene ... 7.0
1, 1 1-Trichloieothane .....cccccoeviirviciie e .200.0
1, 2=DIChIOTOSIRAANG ...ooveeee e 5.0
BENZENE.. .ot 5.0
Cabon tetrachloride ..o 5.0
4=DichlOrObENZENE .. ....ocvvevveeeee b 75.0
TrichlOrOBthylENE ..o 5.0
Vinyl ChlONOE ..o 2.0
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VOCs for which an MCL has not yet been set, but which are subject to
monitoring under this chapter, are set out in Tables H, I, and J, in 18 AAC
80.400(a).

(C) Total Trihdomethanes (TTHMs)

Maximum Contaminant

Level (ug/M)
Total TrhAOMEAES. ... ..\ et 1000

The sampling and analysis requirements for total trihalomethanes are set out a
40 CFR. 141.30, as amended August 15, 1989, the requirements of which are
incorporated by reference in this chapter.

(3) Physica Contaminants

Contaminant Maximum Contaminant
Level (nephelometric
turbidity unit, NTU)

THY 149 NTTJ as a monthly
average of samples
required, or 50 NTU as
an average for two
consecutive  days.
Exceeding ether measure
is a violation of this

paragraph.
(4) Radioactive Contaminants
(A) Natural radioactivity
Contaminant Maximum Contaminant
Level (pCi/l)
L 0T | 17> O 15.0
Combined Radium-226 and 228.. .....cccoooevvicieirceee s 5.0
(B) Manmade radioactivity
Contaminant Maximum Contaminant
Level (pCiN)
(€05 T 1= - 50.0
SIONEUM-00 ettt 8.0
THURL . oottt e e r e 20,000.0

(5) Tota Coliform Bacteria

l18-



Contaminant Maximum Contaminant Level

(A) Membrane Filter Technique No coliform may be present in any
of the 100 milliliter routine samples.

(B) Fermentation Tube Method No gas production may be present in
any of the five 10 milliliter portions
in any routine sample.

(C) Minima Media ONPGMUG No coliform may be present in
MMO-MUG) Test any of the routine samples any of
the routine samples.

(b) The secondary maximum contaminant concentration levels (MCLs)
for a public water system are

Contaminant Maximum Contaminant Level
ChIONTE............oveeeeeeeeeeee s 250 mg/t
(61 TR 15 units
COPPEN .. coeereerreereee ettt ss st | mg/l
COITOSIVILY ...t .Noncorrosive
FIUOTITE ....ooovvves s 2,000 mg/l
FOAMING  AQENMS. ..ocvercerecereeeerieeiese st 0.5 mg/l
0] O 00.3 mg/l
MANGANESE. . ..ottt ee e 0.05 mg/l
(00 (o] S 3 threshold odor no.
1 5 N 6.5-8.5
SOUIUM oot 250 mg/1
SUIFBLE ... 250 mg/l
Totad  DissOlVEd  SOlUS ....coeeeveeieeiesee e 500 mg/l
ZINC oottt 5 mg/l

() The secondary levels set by (b) of this section represent reasonable
godls far drinking water quality and, in general, provide a guideline for public
water suppliers, ‘ These secondary contaminants mainly affect the aesthetic
qualities of drinking water, but, at considerably higher concentrations, health
problems might exist. The department will, in its discretion, require a public
water system to meet the secondary MCLs if public health is threatened or if
there is a strong consumer objection to exceeding a lissed MCL. (Eff. 6/14/91,
Register  188)

Authority: A S 46.03.020 AS 46.03.070 A §46.03.720
AS 46.03.050 AS 46.03.7 10
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APPENDIX B

U.S. Geologicd Survey.

Diagram showing derivation of local well number, based on the official subdivision of public lands, used by the
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APPENDIX C

Laboratory water-quality analytica reports

INORGANIC CONSTITUENTS

Analyzed by Alaska Division of Water, Water Quality Laboratory, Fairbanks, Alaska
All inorganic constituents are dissolved, unless otherwise noted.

DL = detection limit

RPD = relative percent difference
SEE FOLLOWING PAGE FOR SAMPLE BOTTLE KEY

VOLATILE ORGANIC COMPOUNDS

Analyzed by Northern Testing Laboratory, Inc., Anchorage, Alaska
Key to laboratory numbers for volatile organic compounds analyzed by Northern Testing Laboratories, Inc.:

Site No. Lab No.
44 All2159
56 Al12161
67 Al112305
128 Al12158
133 All12160
143 A112307
144 Al111977
160 Al12306
190 Al11980
266 Al111978
285 Alll1979

A111981 (Travel Blank)

RADIOLOGICAL PARAMETERS

Analyzed by Core Laboratories, Casper, Wyoming
LLD = lower limit of detection
Key to laboratory numbers for radioactivity samples analyzed by Core Laboratories.

Site No. Sample No.
56 , 3,4
67 5
143
144
155
160
266
344

wlre|ov oo ||~
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Key to sample bottle numbers for inorganic constituent samples analyzed by Alaska Division of Water
Laboratory.

Constituent Group
Dissolved Dissolved Dissolved Cations & Total Iron & Dissolved
Anions! Nitrate + Nitrite Trace Elements® Manganese Mercury
44 K577 K696 K491 K638 K762
52 K604 K718 K514 K660 K796
54 K605 K719 K515 K661 K750
56 K598 K713 K508 K654 K790
56 K599° K714} K509* K655° K791°
56 K600* K715* K510* K656* K792¢
66 K613 K727 K524 K669 K752
67 K606 K720 K516 K662 K751
96 K616 K730 K527 K673 K760
98 K615 K729 K526 K671 K759
128 K590 K704 K499 K646 K770
143 K608 K722 K519 K664 K755
144 K576 K695 K490 K637 K761
152 K609 K723 K520 K665 K753
152 K610? K724° K521 K666 K754°
152 K611* K725 K522¢ K667 K756
155 K612 K726 K523 K668 K757
160 K607 K721 K518 K663 K693
179 K586 K700 K495 K642 K766
190 K587 K701 K496 K643 K767
190 K588° K702 K497° K644® K768*
190 K589¢ K703* K498* K645° K769
196 K579 K698 K493 K640 K764
205 K597 K711 K507 K653 K789
218 K596 K710 K306 K652 K788
220 K593 K708 K502 K651 K786
225 K595 K709 K503 K648 K787
236 K592 K706 K501 K649 K785
266 K578 K697 K492 K639 K763
271 K594 K707 K504 K650 K772
285 K580 K699 K494 K641 K765
324 K591 K705 K500 K647 K771
325 K601 K715 K511 K657 K793
330 K603 K717 K513 K659 K795
335 K602 K716 K312 K658 K794
344 K614 K728 K525 K670 K758

‘Anions include fluoride, chloride, phosphate, and  wulfate

2Cations include calcium, magnesum, sodium, and potassum; trace elements include auminum, asenic, barium, cadmium,
chromium, copper, nicke, lead, znc, iron, and manganese

3Field duplicte sample

“Field equipment-blank  sample



Clientt  DNR/DOW - Eagle River

Submitted By: Mary Maurer
Date Submitted: Summer 1991
Sample Calcium Magnesium Sodium Potassium
K490 a74 143 5.17 128
K491 9.82 2.83 3.65 0.91
Ki92 16.0 4,70 594 1.67
K493 3.6 6.92 6.07 253
K494 11.9 432 5.08 153
K49.5 9.86 2.9 43 1.44
K496 3.44 0.99 153 0.99
K497 7 098 15.1 0.99
K49 <DL <DL CDL <DL
K499 142 340 6.13 142
K500 16.3 324 4.09 1.7
K501 834 174 4.44 114
Kso?2 9.41 261 4.6s 156
K503 124 wn 5.94 1.49
K504 156 412 458 291
K506 988 1.87 3.68 152
K507 21.4 4.m 6.82 201
KS08 100 278 4,17 1.67
K509 9.83 276 4x2 1.64
K510 <DL <DL <DL <DL
KS11 245 in 6.06 272
KSs12 7.06 2.55 98 1.40
K513 16.4 3.79 8.21 189
K514 6.71 2.07 388 1.06
K515 171 3.98 462 2.10
K516 3.39 435 201 8.9
Ks18 243 441 427 115
K519 8.17 255 5.76 1.82
K520 21.0 5.04 734 220
K521 21.0 508 M 214
K522 <DL <DL <DL <DL
K23 30.4 11.6 9.50 3.16
KSu4 8.66 315 3.9 15
K525 9.9 55 .72 528
K526 142 3.76 6.24 4.02
K$27 21.6 6.19 784 288
Units mg/L mg/L mg/L mg/L
EPA Method AES 0029 AES 0029 273.1 258.1
Detection Limit 0.01 001 01 001
Analysis Date 29 Oct 91 29 Oct 91 30 Oct 91 30 0ct 91
RPD 1.4 05 0.8 1.9
% Recovery 102 100 104

100
Approved By &l/\/\\mp\,

Jim Vohden, Chemist

Date \C\ D(’,(/ q\
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Qicst:  DNR/DOW — Eagle River

Submitted By: Mary Maurer

Date Submitted: summer 1991
Sample Fluoride Chloride Phosphate Sulfate
K$% 0.14 638 <DL 2%
Ksn 0.14 339 <DL 0.09
K78 0.19 47 <DL 6.07
Ks® 027 553 <DL 92s
K580 0.16 683 <DL 5.01
K585 0.14 5.87 <DL 457
K587 0.14 831 <DL 136
K38 0.13 8.42 <DL 136
K589 <DL <DL <DL <DL
K590 0.16 8.02 <DL 2.92
K591 0.17 5.07 <DL 37s
K592 013 5.01 <DL 273
K593 013 9.61 <DL 378
K594 0.18 4.15 01 134
KS95 0.17 4.47 <DL 2%
KS% 0.13 308 <DL 475
K597 021 487 <DL 291
K598 0.15 485 <DL <DL
K599 0.15 433 <DL <DL
K500 <DL <DL <DL <DL
K501 0.29 5.44 <DL 7.06
Km 0.12 637 <DL 3.02
K603 0.19 140 <DL 5.4s
Km 011 427 <DL 4.54
K605 020 494 <DL 113
K606 <DL 939 47 420
K507 0.2 469 <DL 8.15
Kas08 0.13 791 <DL 442
K609 021 473 <DL 245
K510 021 6.68 <DL 246
K611 <DL <DL <DL <DL
K612 031 485 <DL 3.16
K613 0.1 438 <DL <DL
K514 0.19 347 02 153
K51 019 434 02 158
K614 0.2 988 <DL 5463
Units mg/L mg/L mg PO4*P/L mg/L
EPA  Mcthod 300.0 300.0 300.0 300.0
Detection Limit 0.01 0.01 01 0.01
Analysis Date 2 Aug9l 2 Aug 91 2Au9 2Aug 91
RPD 16 75 83 18
% Recovery 9 90 91 90
W
Approved By "-V\\" : Date 14 D Yy

T\,jim Vohden, Chemist -~ 24 -




Client: DNR/DOW = Exgle River

submitted By Mary Maurer

Date Submitted: Summer 1991
| Sample Nitrate + Nitrite

K695 CDL
K596 <DL
K m <DL
K696 <DL
K699 <DL
K m <DL
KNl <DL
K12 <DL
K m <DL
Km4 1.62
K0S <DL
K76 030
K7 0.11
K708 032
Km 055
Kho 0.46
Kni 041
KN <DL
Kh3 CDL
KN4 <DL
K715 <DL
Kneé <DL
Kn? 2
Kns CDL
K9 CDL
K720 <DL
K721 CDL
K72 <DL
K723 441
K74 450
K728 <DL
K726 CDL
K727 CDL
K728 <DL
K729 CDL
K730 118
Units mg{NO3 + NO2)*N/L

EPA Method 353.2

Detection Limit 0.1

Analysis Date 2 Aug9l

RPD 11
% Recovery 92
l\\l
Approved By VN ~ Date\% DZL AN

~ .7 Jm Vohdcn, Chemist = 25 -




Client: DNR/DOW — Eagle River

Submitted By: Mary Maurer

Date Submitted: Summer 1991
Sample Aluminum Arsenic Barium cadmium Chromium

K4%0 6 <DL 28 <DL <DL
K491 1 <DL <DL 20 <DL
K492 9 <DL 37 <DL <DL
K493 6 18 15 <DL <DL
K494 <DL <DL 2s <DL <DL
K493 39 <DL 2 <DL <DL
K496 10 a9 17 <DL <D1,
K497 8 9.0 16 <DL <DL
K498 <DL <DL <DL <DL <DL
K499 8 <DL <DL <DL <DL
Ksm <DL <DL 6 <DL <DL
K501 6 <DL <DL <DL <DL
Kso 18 <DL 22 <DL 13
Ks03 58 <DL <DL <DL <DL
K504 10 13 <DL <DL <DL
K506 7 <DL <DL <DL <DL
Ks07 44 <DL <DL <DL <DL
K508 3s <DL 28 <DL <DL
K509 X <DL -] <DL <DL
K510 <DL <DL <DL <DL <DL
K511 42 <DL 20 <DL <DL
Ks12 M <DL 23 <DL <DL
K513 40 <DL 7 <DL <DL
KS14 <DL <DL 1 <DL <DL
Ksls <DL <DL 48 <DL <DL
KS16 100 n 1 1.9 <DL
KS18 <DL <DL 31 <DL <DL
K519 ) V] <DL 12 <DL <DL
KS20 <DL <DL <DL <DL <DL
Ks21 <DL <DL <DL <DL <DL
Ks22 <DL <DL <DL <DL <DL
K3 <DL <DL 57 <DL <DL
K54 59 <DL 17 <DL <DL
K525 43 10 <DL <DL <DL
K526 46 9.9 8 <DL <DL
Ks27 34 <DL 12 <DL <DL
Units ug/L ug/L ug/L ug/L ug/L

EPA Method AES 0029 206.2 AES 0029 2132 2182

Detection Limit 5 1.0 S 1.0 1.0
Analysis Date 15 Nov 91 6 Dec 91 15 Nov 91 5Dec91 4 Dec 91

RPD 8 7 1 1 1.6 11 23

% Recovery 102 93 104

Approved By \/7\/\%\. Date \AY {(F\\

Jim Vohden, Chemist .
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Clieat: DNR/DOW = Eagle River

Submitted By: Mary Maurer

Date Submitted: Summer 1991
Sampic Copper Nickel Lead Zinc
K490 4DL <DL 4DL 35
K491 35 4DL 75 4DL
K492 4DL <DL 18 1260
K493 4DL <DL 13 317
K494 4DL <DL 1.3 41
K495 4DL 4DL 4DL 4DL
K496 <DL <DL 1.7 4DL
K497 <DL <DL 16 <DL
K4% <DL <DL <DL <DL
K499 3Ll <DL <DL <DL
KS00 4DL <DL <DL 4DL
KS01 30.0 4DL <DL <DL
K502 13.9 4DL 18 34
K503 16.9 <DL <DL 81
Km 4DL <DL 12 <DL
K506 29.9 <DL 4DL <DL
K507 24.0 <DL <DL 4DL
K508 <DL <DL <DL <DL
K509 <DL <DL <DL 4DL
K510 <DL <DL <DL <DL
K511 <DL <DL 14 <DL
K512 <DL <DL <DL <DL
KS13 221 <DL 11 4DL
KS14 14 <DL 4DL <DL
K515 <DL 4DL 11 230
K516 41 4DL 10.4 28
K518 4DL <DL 14 4DL
KS19 4DL 4DL 4DL 4DL
K520 31.6 <DL 13 4DL
KS21 312 <DL 1.7 4DL
Ks2 4DL <DL <DL <DL
K523 <DL 4DL 14 ¥t
K54 <DL 4DL 4DL 127
K525 9.4 4DL 11 4DL
K526 4DL 4DL <DL 4DL
K527 10.0 4DL 15 4DL
Units ug/L ug/L ug/L ug/L
EPA Method 202 AES 0029 239.2 AES 0029
Detection Limit 1.0 10 1.0 p. ]
Aanalysis Date 2Dec a1 21N wil 3Dec 91 15 Nov 91
RPD 22 25 1.4 35
%0 Recovery 94 109 107 99

Approved By \\(-’ \/\\}(QQQ\ Date \O\ D?,Cq(

[ )Jim Vohden, Chemist
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Client: DNR/DOW - Eagle River

Submitted By: Mary Maurer
Date Submitted: Summer 1991
Sampie Iron Manganese Sampie Iron (total) ~ Manganese (total)
K490 5.11 022 K637 527 02
Kén 7.86 031 K638 817 031
K492 9.45 0.42 K539 9.49 0.40
K493 0.44 055 K640 0.4 0356
Ke4 4.74 0.26 K641 4.74 026
K495 3.99 022 K642 424 022
K496 7.37 0.12 Km3 754 0.12
K497 7.40 al2 K644 8.69 al2
K498 <DL <DL K64s <DL <DL
K499 0.04 <DL Ko46 0.05 <DL
K500 0.13 037 K647 0.14 037
K501 <DL <DL K548 0.18 <DL
K502 0.97 0.10 K649 0.19 <DL
K503 0.14 <DL K650 0.06 0.07
K504 0.05 0.07 K651 151 0.10
K506 <DL <DL K652 0.07 <DL
K507 <DL <DL K653 0.07 <DL
K508 7.98 027 K654 833 027
K509 7.97 026 K455 808 026
Ksto0 <DL <DL K656 <DL <DL
K512 4.44 0.18 K658 6.03 0.19
K513 0.18 0.03 K659 0.91 0.03
K514 2.68 0.08 K660 6.11 0.09
K515 9.61 021 K661 10.19 021
KS16 038 0.03 K62 6.66’ 0.11
K518 448 0.64 K663 4.49 0.5
K519 2.16 0.05 K664 225 0.07
K520 <DL <DL K565 034 <DL
K521 <DL <DL K666 036 <DL
Ksn <DL <DL K667 <DL <DL
Ks23 162 0.94 K668 163 0.94
K54 9.07 031 K669 a93 031
K528 <DL 0.02 K670 0.09 004
K526 <DL 0.06 KsT 3.48 020
K527 1.13 0.02 K673 1.19 0.04
KS11 3.87 0'60 K657 3.99 061
Usits mg/L mg/L mg/L mg/L
EPA Method AES 0029 AES 0029 AES 0029 AES 0029
Detection Limit 0.03 0.005 0.03 0.005
Analysis Date 21 Nov 91 21 Nov 91 21 Now 91 21 Nov 91
RPD 3.2 3.3 2.9 0.6
% Recovery 97 100 98 %
Approved By \G/\/\ Date \0\ DEC U
v. Vobden, Chemist
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Submitted By: Mary Maurer
Date Submitted: Summer 1991
Sample Mercury
K%1 <DL
K2 <DL
K763 <Dl
K764 <DL
K765 <DL
K766 <DL
K767 <DL
K768 <DL
K769 <DL
Ko <DL
K™ <DL
Km <DL
K787 <DL
K788 <DL
K789 <DL
K78S <DL
K786 <DL
Km0 <DL
Km1 <DL
K792 <DL
Km <DL
K»5 <DL
K796 <DL
K750 <DL
K751 <DL
K693 <DL
K158 <DL
K753 <DL
K754 <DL
K756 <DL
K757 <DL
K752 <DL
K758 <DL
K759 <DL
K760 <DL
KM <DL
Units ug/L
EPA Method hydride
Detection Limit 1
Analysis Date 28 July 91
RPD -
% Recovery

Approved By \o’v\%

Date \0\ D&—q \

Vohden, Chemist
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NORTHERN TESTING LABORATORIES, INC.

3as0 nousRa. - AVENUE FAIRBANKS, ALASKA 99701 (907) 456-3116 + FAX 4563125
2505 FAIRBANKS ~ STREET ANCHORAGE, ALASKA 99503 (907) 277-8378 . FAX 274-9645
Alaska Departnent of Natural Resources Report Date: (08/05/91
DNR-DGGS At ved
P.O. Box 772116 Date Arrived: 07/12/51
Eagle Rver ak 99577 RECEIVED Date Sanpl ed: 07/09/91
5 190 Time Sampled: 1330
Attn: Mary Maurer AUG 07 1381 Collected By: MAM
Div. of Geological Survey Flag Definitions
Eagle River U = Below Detection Limt
DL stated in Result
Qur Lab #: A111977 B = Below Regulatory Min.,
Location/ Project: Nikiski QGound Véter I1IIA H = Above Regulatory MaX.
Your Sample ID: Carroll  Vell E = Below Detection Limt
Sample  Matrix: Wat er Estimated Val ue
Comments:
Laboratory Dat e
Number Met hod Par amet er Units Result Fag Analyzed
Al11977 EPA 502.2 Benzene ug/l 0.2 U 07/19/91
Bromobenzene ug/l 0.3 u
Bromochloromethane ug/1 0.3V
Bromodichloromethane ug/l 0.2 0
Bromoform ug/l 1.0vu
Bromomethane ug/l 2.0 u
n-Butylbenzene ug/1 0.3 u
sec-Butylbenzene ug/l 0.3 u
tert-Butylbenzene ug/l 0.5 u
Carbon Tetrachloride ug/l 0.2 u
Chlorobenzene ug/1 0.2 u
Dibromochloromethane ug/1l 0.4 u
Chloroethane ug/1l 2.0 u
Chl oroform ug/l 0.2 u
Chloromethane ug/1 2.0u
o-Chlorotoluene ug/1 0.3 u
p-Chlorotoluene ug/1l 0.2 ©
1,2-Dibromo-3-Chloropropane ug/1 2.0 u
Dibromomethane ug/1 0.4 u
1,4-Dichlorobenzene ug/1l 0.2 u
m-Dichlorobenzene ug/l 0.2 u
o-Dichlorobenzene ug/l 0.2 u
Dichlorodifluoromethane ug/1l 2.0 u
1,1-Dichlorcethane ug/l 0.2 u
1,2-Dichloroethane ug/l 0.2 u
1,1-Dichloroethylene ug/l 1.0 u
cis~-1,2-Dichloroethylene ug/l 0.2 u
trans-1,2-Dichloroethylene ug/1 0.2 U
Methylene (hloride ug/1 1.0 u
1,2-Dichloropropane ug/1l 0.2 u
0.2 u

1,3-pDichloropropane ug/1
il G, &l
Reported By: WIliam E Buchan
Anchorage  Qperations  Manager
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3330 INDUSTRIAL AVENUE
2505 FAIRBANKS STREET

NORTHERN TESTING LABORATORIES, INC.

FAIRBANKS, ALASKA 99M1
ANCHORAGE, ALASKA 99503

(907) 456-3116 « FAX 456-3125
(937) 2778318 « FAX 274.9645

- P - v e e 3 S e e e B S G S S g g et T T Y I S Sk e R R B P D P D P P P e s ot A e W -

Laborat ory
Number Met hod
A111977 EPA  502.2

e € bud

RECEIVED

AUG 07 19¢]

Div. of Geological Survey

Eagle River

Parameter

2,2-Dichloropropane
|',1-Dichloropropene
1,3-Dichloropropene
Ethylbenzene
1,2-Dibromoethane
Trichl orof | uor onet hane
Xexachl or obut adi ene
['ropropyl benzene
p-Leopropyl toluene
Naphthalene

n- Propyl benzene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2~-Tetrachlorcethane
Tetrachl oroet hyl ene

Tot al Tri hal cmet hane
Tol uene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1,1-Trichlorocethane
1,1,2-Trichlorocethane
Triehloroethylene
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl  Chloride
m,p-Xylenes

0- Xyl ene

1-Chl or 0- 2-f | uor obenzene  (Recovery)

Reported By: WIlliam E Buchan

Anchorage  Qperations

Manager

= 3] =

Date

Result  Flag Anal yzed

07/19/91
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2505

3330 INDUSTRIAL AVENUE
FAIRBANKS ~STREET

(907) 456-3116 o
(907) 277-8378 ¢ FAX 274.9645

NORTHERN TESTING LABORATORIES, INC.

FAIRBANKS, ALASKA 99701
ANCHORAGE. ALASKA 99503

FAX 456.3125

Alaska Department Of Natural Resources

DNR~DGGS
P.0. Box /72116
Eagle River AX 99577

Attnr Mrry Maurer

Qur Lab #:
Location/Project:
Your Sanple 1D
Sanple Matrix:
Commants .
Laboratory

Number Method

A111978 EPA 502.2

adb € Bl

RECEIVED

AUG 07 199]
Div, of Geological Survey
Eagle River
Al 11978
Nikiski Qound water ||| A
Gordon Wl
Wat er
Parameter
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane

n-Butyl benzene
sec-Butylbenzene
tort-Butyl bencene
Carbon  Tetrachloride
Chl orobenzene

Di bromochl oromet hane
Chl oroet hane

Chl oroform
Chloromethane

0- Chl orotol uene
p-Chlorotol uene
1,2-Dibromc-3-Chloropropane
Dibromomethane

1,4-Dichlorobenzene
m-Dichlorobenzene

0-Di chl orobenzene

Di chl orodi f | uor onet hane
|',1-Dichloroethane

1, 2-Dichl oroet hane

1, 1-Dichl oroet hyl ene
cir-1,2-Dichloroethylene
trane-1,2-Dichloroethylene
Methylene Chloride

1, 2-Di chl oropropane
1,3-Dichloropropane

Reported By: william-E. Buchan

Anchorage operations

Manager

s 32 =

Report Date:

Date Arrived:
Date Sanpl ed:
Time Sanpled:
(ol I ected By:

08/05/91

07/12/91
07/09/91
1845

MAM

Flag Definitions
U = Below Detection Limt

Dat e

Flag Anal yzed

07/19/91

DL Stated in Result
B = Below Regulatory Mn.
H = Above Regulatory Max.
E = Below Detection Limit
Estimated Val ue
Units Result
ug/l 0.2 u
ug/1l 0.3 u
ug/l 0.3 U
ug/l 0.2 u
ug/l 1.0 u
ug/1 20U
ug/1 0.3 u
ug/1 0.3 u
ug/1 0.5 u
ug/l 0.2 u
ug/l 0.2 u
ug/l 0.4 u
ug/1 2.0 u
ug/l 0.2 u
ug/l 20 u
ug/1 0.3 u
ug/l 0.2 u
ug/1 2.0 u
ug/1 0.4 u
ug/1 0.2 u
ug/1 0.2 ¥
ug/1 0.2 u
ug/1 2.0 u
ug/l 0.2 u
ug/l 0.2 u
ug/l 1.0 u
ug/l 0.2 u
ug/l 0.2 u
ug/1 1.0 u
ug/l 0.2 u
ug/l 0.2 u



NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 {007) 456-3116 « FAX 456-3125
2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503 (907) 277-8378 « FAX 274-9645

RECEIVED
ALG 07 199

Div. of Geological Survey

Eagle River

Laboratory Dat e

Nurber Method Par anet er o Units Result Flag Analyze

A111978 EPA 502.2 2,2-bichloropropane ug/l 1.0 U 07/19/9
1,1-bichloropropene ug/l 0.5 v
1,3-Dichloropropene ug/l 0.2 v
Ethylbenzene ug/1 0.2 v
1, 2-pibromoethane ug/1 10v
Trfchl orof | uor omet hane ug/1 0.5 v
Hexachl or obut adi ene ug/1 0.3 u
Isopropylbenzene ug/l 0.3 u
p-f mopropyl t ol uene ug/1 0.3 u
Naphthalene ug/1 0.3 v
n- Propyl benzene ug/1 0.3 u
Styrene ug/1 0.2 ©
1,1,1,2-Tetrachloroethane ug/1 0.2 v
1,1,2,2-Tetrachloroethane ug/1 0.3 v
Tetrachl or oet hyl ene ug/1 0.2 v
Total Trihalomethane ug/l 2U
Tol uene ug/l 0.3 u
1,2,3-Trichlorcbenzane ug/1 0.3 v
1,2,4-Trichlorcbenzene ug/1 0.3 v
1,1,1-Trichloroethane ug/1 0.2 u
1,1,2=Trichloroethane ug/1l 0.4 u
Trichloroethylene ug/1 0.2 u
1,2,3-Trichloropropane ug/l 0.3 u
1,2,4-Trimethylbenzene ug/1 0.2 u
1,3,%~Trimethylbenzene ug/1 0.2 v
Vinyl  Chloride ug/l 20 U
m,p~Xylenes ug/l 0.4 u
0- Xyl ene ug/l 0.2 u
1=Chloro-2-fluorobenzene (Recovery) % 82.0

Wdly ¢ M

Reported By: william E. Buchan
Anchorage  (perations  Manager
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3330 {NDUSTRIAL AVENUE
2505 FAIRBANKS STREET

FAIRBANKS, ALASKA 99701
ANCHORAGE, ALASKA 99503

NORTHERN TESTING LABORATORIES, INC.

(907) 456-3116 « FAX 4563125

Alaska Departnment of MNatural Rescurces

Report Date: 08/05/91

DNR-DGGS
p.o. Box 972116 Date Arrived: 07/12/91
Eagle River AK 99577 Dat e sampled: 07/10/91
RECE‘VED Time Sanpled: 1525
Attn: Mry Maurer (ol [ected By: MaM
AUG 07 18%1
> Flag Definitjions
. U = Below Detection Limit
Div. of Geological Survey DL Stated in Result
Qr Lab #: A111979 Eagle River B = Below Regulatory Min.
Location/Proj ect: Nikiski Qound water [11A H = Above Regulatory Max.
Your Sanple ID: Leuenhagen  Vél| B = Below Detection Limt
Sample  Matrix: Wat er Estimated Value
Comments:
Laboratory Dat e
Number Met hod Paramet er Unit8 Result riag Anal yzed
A111979 EPA 502.2 Benzene ug/l 0.2 u 07/19/91
Bromobenzene ug/1 0.3 u
Bromochloromethane ug/l 0.3 v
Bromodichloromethane ug/l 0.2 ©
Bromoform ug/l 1.0 g
Bromomethane ug/l 2.0 u
n-Butyl banzene ug/1 0.3 U
sec-Butylbenzene ug/1 0.3 u
tart-Butyl bentene ug/1 0.5 v
Carbon  Tetrachloride ug/1 0.2 u
Chl orobenzene ug/l 0.2 u
Dibromochloromethane ug/l 0.4 v
Chlorosthane ug/l 2.0 u
Chloroform ug/1 0.2 u
Chloromethane ug/l 2.0 u
o-Chlorotol uene ug/1 0.3 u
p~Chlorotoluene ug/1 0.2 v
1,2-pibromo~3-Chloropropane ug/1 20 ©
Dibromomethane ug/1 0.4 v
1,4-Dichlorobenzene ug/1 0.2 u
m-Dichlorobenzene ug/1 0.2 u
o-Dichlorobenzene ug/1 0.2 v
Dichlorodiflucromethane ug/l 2.0 U
1, 1-Di chl or oet hane ug/1 0.2 u
1,2-Dichloroethane ug/l 0.2 v
1,1-Dichloroethylene ug/l 10 v
cis-1,2-Dichloroethylene ug/1 0.2 u
trans-1,2-Dichlorocethylene ug/1 0.2 u
Methylene (hloride ug/1 1.0 u
1,2-Dichloropropane ug/1 0.2 u
ug/1l 0.2 u

& ’ 1,3-Dichloropropane
Reported B\é: william B> Buchan

Anchorage  Operations  Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE
2505 FAIRBANKS STREET

FAIRBANKS, ALASKA 9974 (907) 456-3116 + FAX 4563125
ANCHORAGE. ALASKA 99503 (907) 277-8378 « FAX 274.9645

- RECEIVED

AUG 07 190
Div. of Geological Survey
Eagle River

Laboratory Date

Number Met hod Par anet er Unite Result Flag Anal yzed

All1979 EPA 502.2 2,2-Dichloropropane ug/1 1.0vU 07/19/91
1,1-Dichloropropene ug/1 0.5 u
1,3-Dichloropropene ug/1 0.2 u
Et hyl benzene ug/l 0.2 v
1,2-Dibromoethane ug/l 1.00
Trichlorofluoromethane ug/l 0.5 U
Hexachlorobutadiene ug/1 0.3 U
Isopropylbenzene ug/l 0.3 v
p-lsopropyltoluene ug/1 0.3 u
Napht hal ena ug/1 0.3 v
n-Propylbenzene ug/l 0.3 u
Styrene ug/l 0.2 v
1,1,1,2=Tetrachloroethane ug/1l 0.2 v
1,1,2,2-Tetrachlorosthane ug/1 0.3 u
Tetrachl oroet hyl ene ug/1 0.2 u
Total Trihalomethane ug/1 2V
Tol uene ug/1 0.3 v
1,2,3-Trichlorobenzene ug/l 0.3 v
1,2,4~Trichlorobenzene ug/1 0.3 v
1,1,1-Trichloroethane ug/1 0.2 v
1,1,2-Trichioroathane ug/1 0.4 v
Trichloroethylene ug/1 0.2 v
1,2,3=-Trichloropropane ug/l 0.3 ©
1,2,4-Trimethylbenzene ug/1 0.2 v
1,3,5~Trimethylbenzene ug/1 0.2 v
Vinyl  Chloride ug/l 2.0 U
m, p-Xylenes ug/1 0.4 v
0- Xyl ene ug/1 0.2 v
1-Chloro-2-fluorobenzene (Recovery) % 69.0

Wl € Bud_

Reported By: WIliamE. Buchan
Anchorage (perations  Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS ~ ALASKA 99701 {907) 456-3116 « FAX 456-3125
2505 FAIRBANKS ~ STREET ANCHORAGE, ALASKA 89503 (907) 277-8378 . FAX 274.9645
Alaska Department of Natural Resources Report Date: 08/05/91
DNR~DGGS ’
P.O. Box 992116 Date Arrived: 07/12/91
Eagle River AK 99599 RECEIVED Date Sanpled: 07/11/91
- . Time Sanpled: 1335
Attn: Mary Maurer AliG 07 1871 Col lected By: MaM
Div. of Geological Survey Fl ag pefinitions
Eagle River U = Below Detection rimit
DL Stated in Result
Our Lab #: A111980 B = Below Regulatory Mn.
Location/Project:  Nikiski Qound Véter [IIA H = Above Regulatory Max.
Your Sample | D: Van Sky Vel E = Below Detection Limit
Sanple Matrix: Wat er Estimated Val ue
Comments:
Laboratory Dat e
Nunber Met hod Parameter Units Result tlag Analyzed
A111980 EPA  502.2 Benzene ug/l 0.2 u 07/19/91
Bromobenzene ug/1 0.3 0
Bromochloromethane ug/1l 0.3 U
Bromodichloromethane ug/l1 0.2 u
Bromoform ug/i 1.0 ©
Bromomethane ug/l 2.0 0
n-Butyl benzene ug/1 0.3 U
sec-Butylbenzene ug/1L 0.3 U
tert-Butylbenzene ug/l o5 uUu
Carbon Tetrachloride ug/l 0.2 U
Chlorobenzene ug/1l 0.2 U
Dibromochloromethane ug/1 0.4 u
Chloroethane ug/l 2.0 0
Chl orof orm ug/l 0.2 ©
Chl oromet hane ug/1 20U
0- Chl orotol uene ug/1 0.3 U
p- Chlorotol uene ug/l 0.2 U
1,2-Dibromo-3-Chloropropane ug/l 200
Dibromomethane ug/1l 0.4 U
1,4-Dichlorobenzene ug/l 0.2 0
m~Dichlorobenzene ug/1l 0.2 u
0-Di chlorobenzene ug/1 0.2V
Di chl orodi f| uor onet han8 ug/1l 20U
1,1-Dichloroethane ug/1 0.2 U
1,2-Dichloroethane ug/l 0.2 U
1,1-Dichloroethylene ug/l 1.0 u
cis=-1,2~Dichlorcethylene ug/l 0.2 v
trans-1, 2-Di chl oroet hyl ene ug/1 0.2 u
Methylene (hloride ug/l 1.0 v
1,2-Dichloropropane ug/1 0.2 u
0.2 U

qﬁ'd‘&:‘ E g H 1,3-Dichloropropane ug/1
[
Reported By: WIITiam E. “Buchan

Anchorage  (perations  Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (907) 456.3116 + ... 456.3125
2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503 (907) 277.8378 1 FAX 274.9645

RECEIVED

ALG 07 1901
Div, of Geological Survey
Eagle River

Laboratory Dat e

Number Met hod Parameter Units Result Flag Anal yzed

A111980 EPA 502.2 2,2-Dichloropropane ug/l 1.0 u 07/19/91
|',1-Dichl oropropene , ug/l 0.5 u
1,3~-bichloropropene ug/l 0.2 u
Et hyl benzene ug/1 0.2 u
1,2-Dibromoethane ug/l 1.0 u
Trichl orof | uoromet hane ug/1 0.5 u
Bexachl or obut adi ene ug/l 0.3 u
| mopr opyl benzene ug/1 0.3 u
p-Isopropyltoluene ug/l 0.3 u
Napht hal ene ug/l 0.3 u
n- Propyl benzene ug/1l 0.3 u
Styrene ug/1 0.2 u
1,1,1,2-Tetrachlorocethane ug/l 0.2 u
1,1,2,2-Tetrachloroethane ug/1l 0.3 u
Tetrachl oroet hyl ene ug/1 0.2 u
Total Tri hal onet hane ug/l 2u
Tol uene ug/1 0.3 u
1,2,3-Trichlorobenzene ug/l 0.3 u
1,2,4-Trichlorobenzene ug/l 0.3 u
[, 1,1-Trichl oroet hane ug/l 0.2 u
1,1,2-Trichloroethane ug/1 0.4 u
Trichloroethylene ug/1 0.2 u
1,2,3-Trichloropropane ug/1 0.3 u
1,2,4-Trimethylbenzene ug/l 0.2 u
1,3,5-Trimethylbenzene ug/1l 0.2 u
Vinyl  Chloride ug/1 2.0 u
m p- Xyl enee ug/l 0.4 u
0- Xyl ene ug/1l 0.2 u
1-Chl oro-2-fl uorobenzene  (Recovery) % 74.0

QDJL%;’@' R
Reported By: WIliam E  Buchan
Anchor age Operations Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 889701 (907) 456-3116 « FAX 456-3125

2505 FAIRBANKS STREET ANCHORAGE ., ALASKA 99503 (907) 2778378 « FAX2T4-9645
Alaska Department Of Nat ural Resources Report Date: 08/05/91
DNR-DGGS
p.0. Box 772116 Date Arrived: 07/12/91
Eagle River AK 99577 RECEIVED Date Sanpled: 07/09/91
Time Sampled: -
Attn:  Mary Maurer ALG 07 19¢] Qol lected By: MAM
. - Plag Definitions
D of Gggél?agl (F;Q?\ller Survey U = Bel oW petection Limit
DL Stated in Result
Qur Lab #: A111981 B = Below Regulatory Wn.
Locati on/ Proj ect: Nikiski Gound Véter 1rza H = Above Regulatory Mx.
Your sample |D Travel B ank B = Below Detection Lint
sample Hatrix: Water Estimated Value
Comments:
Laboratory Dat e
Nunber Met hod Parameter Unit8 Result ?lag Anal yzed
A111981 EPA 502.2 Benzene ug/l 0.2 U 07/19/91
Bromobenzene ug/1 0.3 U
Bromochloromethane ug/l 0.3 v
Bromodichloromethane ug/1 0.2 T
Bromoform ug/l 1.0v
Bromomethane ug/1l 2.0U
n-Butyl bencene ug/1 0.3 0
sec-Butylbenzene ug/1l 0.3 U
tert-Butyl benzene ug/1 0.5U
Carbon  Tetrachloride ug/l 0.2 U
Chl orobenzene ug/l 0.2 U
Di bronochl or onet hane ug/l 0.4 u
Chl oroet hane ug/1 200
chl orof orm ug/1l 0.2 U
Chloromethane ug/l 200
o-Chlorotoluene ug/1 0.3V
p-Chlorotoluene ug/l 0.2 U
1,2-Dibromo~3-Chloropropane ug/l 2.0U0
Dibromomethane ug/l 0.4 0
1,4-Dichlorobenzene ug/1 0.2 ¢
m-Dichlorobenzene ug/l 0.2 U
0-Di chlorobenzene ug/1 0.2 U
Dichlorodifluoromethane ug/1 2.00
1, 1-Di chl or oet hane ug/1 0.2 U
1,2~Dichlorocethane ug/l 0.2 U
1, 1-Dichl oroet hyl ene ug/1l 1.0 u
cis=1,2-Dichloroethylene ug/1l 0.2 ©
trans-1,2-Dichloroethylene ug/l 0.2 U
Methylene Chloride ug/1 1.0 v
1, 2-Di chl oropropane ug/l 0.2 O
0.2 u

q& h €‘. M 1,3-Dichloropropane ug/1l

Reported By: WIIiam E. Buchan
Anchorage Operations Manager
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3330 INDUSTRIAL AVENUE FAIRBANKS. ~ ALASKA 99701

2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503

NORTHERN TESTING LABORATORIES, INC.

(907) 456-3116 . FAX 456.3125
(907) 277-8378 « FAX 274-9645

RECEIVED
auG 07 100

Dv. of Geologica Survey
Eagle River

Laboratory
Number Met hod Par anet er

Al11981 EPA 502.2 2,2-Dichloropropane
1,1-Dichloropropene
1,3-Dichloropropene
Et hyl benzene
1,2~-Dibromoethane
Trichlorofluoromethane
Hexachlorobutadiene
| sopropyl benzene
p-~Isopropyltoluene
Napht hal ene
n- Propyl benzene
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2~-Tetrachloroethane
Tetrachl oroet hyl ene
Tot al Tri hal oret hane
Tol uene
1,2,3=-Trichlorobenzene
1,2,4~Trichlorobenzene
I,I,1-Trichloroethane
1,1,2-Trichloroethane
Trichl oroet hyl ene
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl  Chloride
m p- Xyl enee
0- Xyl ene

| - Chl oro-2-fl uorobenzene  (Recovery)
Wil © Bl _

Reported By: WIliam E Buchan
Anchorage (perations  Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 99201 (907) 456-3116 * FAX 466.3125

2505 FAIRBANKS STREET ANCHORAGE  ALASKA 89503 (907) 277-8378 « FAX 274-9645
AIV éska Division of \ater Report Date: 08/13/91
P.O. Box 772116
Eagle River AK 99577 , Date Arived: 07/19/91
RFCE‘VED Date Sanpled: 07/12/91

Time Sanpled: 1330

Attn:  Mary A Murer RUGI"‘ 1901 Col | ected By: MAM
Flag Definitions
Div. of Geological Survey U = Below Detection Limit
Eagle River DL Stated in Result
Qur Lab #: A112158 B = Below Regulatory Min.
Location/ Project: 239055 H = Above Regulatory Max.
Your Sanple ID Bowlin ¢l | E = Below Detection Limit
Sample Matrix: Wat er Estimted Value
comments:
Laboratory Dat e
Number Met  hod Paramet er Units Regult Fag Analyzed
A112158 EPA 502.2 Benzene ug/l 0.2 v 08/04/91
Bromobenzene ug/1 0.3 u
Bromochl or onet hane ug/l 0.3 u
Bromodi chl or omet hane ug/l 0.2 v
Bromoform ug/l 1.0 u
Bromomet hane ug/1 2.0 u
n-Butyl benzene ug/1 0.3 u
eec- But yl benzene ug/l 0.3 u
tert-Butyl benzene ug/l 0.5 u
Carbon  Tetrachloride ug/1 0.2 u
Chl orobenzene ug/l 0.2 u
Di bromochl or cxnet hane ug/1 0.4 v
Chl oroet hane ug/l 2.0 v
Chloroform ug/1 0.2 u
Chl oromet hane ug/1 2.0 v
0- Chl orotol uene ug/l 0.3 u
p- Chl or ot ol uene ug/1 0.2 u
1,2-Dibromo-3-Chloropropane ug/l 2.0 u
Di bromomet hane ug/1l 0.4 v
1,4-Dichlorobenzene ug/1l 0.2 u
m-Di chl orobenzene ug/1 0.2 u
0-Dichlorobenzene ug/1 0.2 v
Dichlorodifluoromethane ug/1 20 v
1,1-Dichloroethane ug/1 0.2 u
1,2-Dichloroethane ug/1 0.2 v
1, 1-Dichl oroet hyl ene ug/1 1.0 u
cio-1,2-Dichloroethylene ug/1 0.2 u
trane-1,2-Dichloroethylene ug/1 0.2 v
Hethylene  Chloride ug/l 1.0 u
1,2-Dichloropropane ug/l 0.2 v©
ULKQLL\ C. &LQJ\\\§~_1,3—Dichloropropane uéﬁl 0.2 v

Reported By: WIliam E  Buchan
Anchorage Q(perati ons Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (907} 4563116 + FAX 456.3125
2505 EAIRBANKS STREET ANCHORAGE. ALASKA 99503 (a07) 2778378 « FAX 274.9645

RECEIVED

XN ] / 19(\.

o

Div. of Geological Survey

Eagle River

Laboratory Dat e

Number Met hod Par anet er Units Result Flag Analyzed

A112158 EPA 582.2 2,2=-Dichloropropane ug/1 1.0 u 08/04/91
|, 1-Di chl or opropene ug/1 0.5 u
1,3-Dichloropropene ug/l 0.2 u
Ethylbenzene ug/l 0.2 u
1,2-Dibromoethane ug/1l 1.0 u
Trichlorofluoromethane ug/1 0.5 u
Hexachl or obut adi ene ug/l 0.3 u
| sopr opyl benzene ug/l 0.3 u
p- | sopropyl t ol uene ug/fl 0.3 u
Naphthalene ug/l 0.3 v
a- Propyl benzene ug/1 0.3 u
Styrene ug/1l 0.2 u
1,1,1,2-Tetrachloroethane ug/l 0.2 u
1,1,2,2-Tetrachlorcethane ug/1 0.3 u
Tetrachl or oet hyl ene ug/1 0.2 v
Total Trihalomethane ug/l 2u
Tol uene ug/1l 0.3 u
1,2,3-Trichlorobenzene ug/l 0.3 u
1,2,4-Trichlorobenzene ug/l 0.3 u
1,1,1-Trichloroethane ug/l 0.2 u
1,1,2-Trichloroethane ug/l 0.4 u
Trichloroethylene ug/1 0.2 u
1,2,3-Trichloropropane ug/1 0.3 u
1,2,4-Trimethylbenzene ug/l 0.2 u
1,3,5-Trimethylbenzene * ug/1l 0.2 u
Vinyl  Chloride ug/l 2.0 u
m p- Xyl enea ug/l 0.4 v
o-Xylene ug/l 0.2 u
1-Chloro-2-fluorcbenzene (Recovery) % 82.0

gl &

Reported By: WIIliam E. Buchan
Anchorage (perations Manager
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3330 INDUSTRIAL AVENUE
2505 FAIRBANKS STREET

FAIRBANKS. ALASKA 99701
ANCHORAGE, ALASKA 99503

NORTHERN TESTING LABORATORIES, INC.

(907) 456-3116 ¢ FAX 456-3125
(907) 2778378 » FAX 274-9645

Alanka Dvision of Wter
P.Q Box 772116
Eagl e River AK 99577

Attn: Mary A Maurer

RECEIVED

00

UG 14 ]

Div. of Ceol ogi cal Survey
Eagl e River

Our Lab #: A112159
Locati on/ Proj ect: 239055
Your Sample | D Hunt Well
Sample Mtrix: Wat er
Comments:

Laboratory

Nunber Met hod Par aret er

A112159 EPA 502.2 Benzene

Bromobenzene
Bromochloromethane
Bromodichloromathane
Bromoform

Bromomethane
n-Butylbenzene
sec-Butylbenzene
tert~Butylbenzene

Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Chlorocethane

Chl oroform
Chloromethane
o-Chlorotoluene
p-Chlorotoluene
1,2-Dibromo-3-Chloropropane
Dibromomethane
1,4~-Dichlorobenzene
m=Dichlorobenzene
o-Dichlorobenzene
Dichlorodifluorcmethane
1,1-Dichloroethane
1,2-pichloroethane
1,1~Dichlorocethylene
cis=1,2-Dichloroethylene
trans-1l,2-Dichloroethylene
Methylene Chloride
1,2-Dichloropropane

G ln C E&bt\» 1,3-Dichloropropane
Reported By: William ®. Buchan

Anchorage  (perations  Manager

-42_

Report Date: 08/13/91

Date Arrived: 07/19/91
Date Sanpled: 07/12/91
Time Sampled: 1545
Collected By: MAM

Flag Definitions
U = Below Detection Linmit
DL Stated i n Result
B = Bel ow Regul atory Min.
H = Above Regulatory Max.
E = Below Detection Limit
Estimated Value

(DD o R N D D T o i il P B S e S Gy D I ) S S D DD W U S I A D Y P S, G P 6 A O S D e b

Dat e
Units Result Flag Analyzed
ug/l 0.2 1 08/04/91
ug/l 0.3 0
ug/1 0.3 u
ug/1 0.2 U
ug/l 1.0 0
ug/l 2.0U
ug/1 0.3 1
ug/l 0.3 v
ug/l 0.5 u
ug/l 0.2 u
ug/l 0.2 0
ug/l 0.4 u
ug/1 2.0 u
ug/l 0.2 u
ug/l 2.0 u
ug/l 0.3 u
ug/1 0.2 u
ug/1l 2.0 v
ug/1 0.4 u
ug/1 0.2U
ug/1l 0.2 u
ug/l 0.2 u
ug/1l 2.0 u
ug/1 0.2 U
ug/l 0.2 0
ug/l 1.0 v
ug/1l 0.2 u
ug/1l 0.2 v
ug/l 1.09
ug/1 0.2 v
ug/1 0.2 u



NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 99701 (907) 4563116 « FAX 456-3125
2505 FAIRBANKS ~ STREET ANCHORAGE. ALASKA 99503 (907} 277-8378 + FAX 274.9645

RECEIVED

AG 1 e 100!

Div. of Geological Suryey

Eagle River

Laboratory Date

Number Met hod Par amet er Unito Result Flag Anal yzed

A112159 EPA 502. 2 2,2-Dichloropropane ug/1 1.0 u 08/04/91
|',1-Dichl oropropene ug/1 0.5 u
1,3-Dichloropropene ug/l 0.2 u
Et hyl benzene ug/1 0.2 u
1,2-Dibromoethane ug/l 1.0 u
Trichlorofluoromethane ug/l 0.5 u
Hexachlorobutadiene ug/1 0.3 u
| sopropyl benzsne ug/1 0.3 u
p-Isopropyltoluene ug/1 0.3 u
Napht hal ene ug/1 0.3 u
n- Propyl benzene ug/1l 0.3 u
Styrene ug/1 0.2 u
1,1,1,2-Tetrachloroethane ug/1 0.2 u
1,1,2,2-Tetrachloroethane ug/l 0.3 u
Tetrachl oroethyl ene ug/l 0.2 u
Total Trihalomethane ug/l 2u
Tol uene ug/1 0.3 u
1,2,3-Trichlorocbenzene ug/l 0.3 u
1,2,4-Trichlorobenzene ug/1 0.3 u
[, 1,1-Trichl oroet hane ug/1l 0.2 u
1,1,2-Trichlorocethane ug/l 0.4 u
Trichloroethylene ug/l 0.2 u
1,2,3-Trichloropropane ug/1l 0.3 u
1,2,4-Trimethylbenzene ug/l 0.2 u
1,3,5-Trimethylbenzene ug/l 0.2 u
Vinyl  Chloride ug/l 2.0 u
m,p-Xylenes ug/1 0.4 u
0- Xyl ene ug/1 0.2 u
1-Chloro-2-fluorobenzene (Recovery) g 93.0

Wil f B

Reported By: WIliam E.  Buchan
Anchorage (perations  Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (907) 456-3116 « FM 456-3125
2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503 zuozo 2TTB3TB o FAX 274-9645
Alaska Division of Wter Report Date: 08/13/91
p.0. Box 772116 |
Eagle River AK 99577 Date Arrived: 07/19/91

Date Sanpled: 07712791
Time sanpled: 1200

Attn. mary A Haurer Collected By: MAM

RECEIVED

Flag Definition8

At 1o tetd Vs Belom1Detecﬁion Limt
L0 s DL Stated in Result
Qur Lab #: A112160 ‘ B = Below Regulatory Min.
Locat i on/ Proj ect: 239055 Div. of Geological Surgey H = Above Regulatory Max.
Your Sanple ID: Valentine Wel| Eagle River E = Below Detection Limit
Sample Matrix: Wat er Estimated Val ue
coment s :
Laboratory Dat e
Number Met hod Parameter Unite Result Flag Analyzed
A112160 EPA 502.2 Benzene ug/l 0.2 v 08/04/91
Bromobenzene ug/1 0.3 v
Brcxnochl or omet hane ug/1 0.3 v
Bromodichloromethane ug/l 0.2 u
Bromoform ug/l 1.0 v
Bromomethane ug/l 2.0 v
n-Butyl benzene ug/l 0.3 v
sec-Butylbenzene ug/l 0.3 v
tart-Butyl benzene ug/1l 0.5V
Carbon  Tetrachl ori de ug/1 0.2 v
Chl or obenzene ug/1 0.2 v
Dibromochlorecmethane ug/l 0.4 v
Chl oroet hane ug/1 2.0 v
Chl or of orm ug/l 0.2 v
Chl or omet hane ug/l 2.0 v
0- Chl or ot ol uene ug/l 0.3 v
p- Chl orotol uene ug/l 0.2 v
1,2-Dibromo-3-Chloropropane ug/l 2.0 v
Dibromomethane ug/l 0.4 v
1,4-Dichlorobenzene ug/l 0.2 v
m Di chl or obenzene ug/l 0.2 v
o-Dichlorobenzene ug/l1 0.2 v
Di chl orodi f| uor onmet hane ug/1 2.0 v
1,1-Dichloroethane ug/1i 0.2 v
1,2-Dichloroethane ug/l 0.2 v
1,1-Dichlorocethylene ug/l 1.0 v
cis-1,2-Dichloroethylene ug/1 0.2 v
trans-1,2-Dichloroethylene ug/l 0.2 v
Methylene (hloride ug/1 1.0 v
1,2~Dichloropropane ug/l 0.2 v
0.2 v

qu Q| f \ [ 1,3-Dichloropropane ug/l
LY

Reported By: wWilliam E-—Buchan
Anchorage (peration8 Manager
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NORTHER N TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS. ~ ALASKA 99701 (907} 456.3116 . FAX 456.3125
2505 FAIRBANKS  STREET ANCHORAGE. ALASKA 99503 (907) 277.6376 « FAX 274.9645

RECEIVED
LG 1 e

Div. ol Geological Survey

Eagle River

Labor at ory Dat e

Number Met hod Par anet er Unite Result Flag Anal yzed

Al 12160 EPA 502.2 2, 2-Di chl or opr opane ug/1l 1.0 v 08/04/91
1,1~Dichloropropene ug/l 0.50
1,3-Dichloropropene ug/1 0.2 v
Et hyl benzene ug/l 0.2 0
1,2-Dibromoethane ug/l 10U
Tr f chl or of | uor onet hane ug/l 0.5 U
Hexachl or obut adi ene ug/l D3uv
| sopr opyl benzene ug/l 0.3 u
p-Iasopropyltoluene ug/l 0.3 41U
Napht hal ens ug/1l 0.3 u
n- Propyl bent ene ug/l 0.3 u
Styrene ug/l 0.2 u
1,1,1,2-Tetrachlorcethane ug/l 0.2 1
1,1,2,2-Tetrachloroethane ug/l 0.3 1
Tetrachl or oet hyl ene ug/1 0.2 u
Tot al Tri hal onet hane ug/l 2y
Tol uene ug/l 0.3 U
1,2,3-Trichlorobenzene ug/1 0.3 v
1,2,4-Trichlorobenzene ug/l 0.3 U
1,1,1-Trichloroethane ug/l 0.2y
1,1,2~=Trichloroethane ug/l 0.4u
Trichloroethylene ug/l 0.2u
1,2,3-Trichloropropane ug/l 0.3 u
1,2,4-Trimethylbenzene ug/l 0.2y
1,3,5-Trimethylbenzene ug/l 0.2 u
Vinyl Chloride ug/l 20U
m p- Xyl enes ug/l 0.4 u
o-Xylene ug/1 0.2 u
1-Chloro-2~fluorobenzene (Recovery) % 95.0

b €. B

Reported By: William B Buchan
Anchor age Qperations Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 89701 (907) 456.3116 « FAX 456-3125

2505 FAIRBANKS  STREET ANCHORAGE. ALASKA 99503 (907) 2778378 « FAX 274-9645
Alaska Division of Water Report Date: 08/13/91
P.O. Box 772116
Eagle Rver AK 99577 Date Arrived: 07/19/91

Date Sanpled: 07/12/91
Time Sanpled: 1235

Attn: Mary A Maurer Col l ected By: MaM

RECEIVED

Flag Definitions

A U = Bel ow Detection Limit
gl bs DL Stated in Result
our Lab #: A112161 B = Below Regul atory Min.
Locat i on/ Proj ect : 239055 Div. of Geological SUrvey H = Above Regul atory Max,
Your Sanple ID Big 3 Lincoln Wl Eagle River E= Below Detection Limt
Sanple Matrix: \Wat er Estimated Val ue
Comment s:
Laboratory Dat e
Nunber Met hod Par anet er Units Result Fl ag Anal yzed
A112161 EPA 502. 2 Benzene ug/l 0.2 u 08/04/91
Bromobenzene ug/1l 0.3 v
Br ormochl or or net hane ug/l 0.3 u
Br onodi chl or onet hane ug/l 0.2 u
Br omof or m ug/1 1.0 U
Br ononet hane ug/l 2.0 U
n-But yl benzene ug/1l 0.3 u
see- But yl benzene ug/1 0.3 u
tert-Butyl benzene ug/l 0.5 u
Carbon  Tetrachloride ug/1 0.2 u
Chl or obenzene ug/l 0.2 v
D brormochl or onet hane ug/l 0.4 u
Chl or oet hane ug/1 2.0 u
Chl oroform ug/l 0.2 u
Chl or orret hane ug/1 2.0 u
a- Chl or ot ol uene ug/l 0.3 u
p- Chl or ot ol uene ug/l 0.2 u
1,2~Dibromo-3-Chloropropane ug/1l 2.0 u
Di br ononet hane ug/l 0.4 u
1,4~Dichlorobenzene ug/1 0.2 u
m Di chl or obenzene ug/l 0.2 u
o- Di chl or obenzene ug/l 0.2 u
Di chl or odi f | uor onet hane ug/l 2.0 u
i,1-pichlorocethane ug/l 0.2 u
1,2-Dichloroethane ug/l 0.2 u
1,1-Dichloroethylene ug/l 1.0 u
cis-1,2-Dichlorocethylene ug/1 0.2 u
trans-1,2-Dichlorcethylene ug/l 0.2 u
Met hyl ene  Chloride ug/1l 1.0 u
1,2-Dichloropropane ug/1l 0.2 u
0.2 u

- 1,3-Dichloropropane ug/1
il € 3

Reported By: WIliam E_ Buchan
Anchor age Operations Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (807) 456-3116 + FAX 456.3125
2505 FAIRBANKS ~ STREET ANCHORAGE. ALASKA 99503 (907) 277-8378 + FAX 274.5645

RECEIVED
pc g tee

Div. of Geological Survey

Eagle River
Laborat ory Dat e
Numbex Met hod Par amet er Units Result Flag Analyzed
A112161 EPA 502.2 2,2=Dichloropropane ug/l 1.0 u 08/04/91
1,1-Dichloropropene ug/1 0.5 u
1,3-Dichloropropene ug/l 0.2u
Et hyl benzene ug/1 0.2 u
1,2-Dibromoethane ug/1 1.0 u
Trichl orofluoronet hane ug/1 0.5 u
ﬁexachl?gobutadiene ug/l 0.3 u
eopr opyl benzene ug/l 0.3 u
p-Isopropyltoluene ug/1l 0.3 v
Napht hal ene ug/l 0.3 u
n- Propyl benzene ug/l 0.3 u
Styrene ug/l 0.2 u
1,1,1,2-Tetrachloroaethane ug/l 0.2 u
1,1,2,2-Tetrachloroethane ug/1 0.3 u
Tetrachl oroet hyl ene ug/1 0.2 u
Tot al Tri hal orret hane ug/1 2u
Tol uene ug/l 0.3 u
1,2,3-Trichlorobenzene ug/l 0.3 u
1,2,4-Trichlorobenzene ug/l 0.3 u
1,1,1=Trichloroethane ug/l 0.2 u
1,1,2~-Trichloroethane ug/l 0.4 u
Trichl or oet hyl ene ug/1 0.2 u
1,2,3-Trichloropropane ug/l 0.3 u
1,2,4-Trimethylbenzene ug/l 0.2 u
1,3,5-Trimethylbenzene ug/1 0.2 u
Vinyl  Chloride ug/l 2.0 u
m p- Xyl enee ug/l 0.4 u
0- Xyl ene ug/1 0.2 u

&oorted By: WIliam E Buchan
Anchor age Operations Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS.  ALASKA 99701 (907) 456-3116 « FAX 456-3125
2508 FAIRBANKS STREET ANCHORAGE. ALASKA 938503 (907) omz=e: o FAX 274-9645
Alaska D vision of Water Report Date: 08/13/91
P.0, Box 772116
Eagle River AX 99577 . Date Arrived: 07/23/91
RECE:\I[D Date Sanpl ed: 07/19/91

Time Sanpled: 1512

Attn: Mary Maurer Collected By: MM

AUG T AT CT
Flag Definitions
Diy. of Geological Survey U = Below Detection Limt
Eagle River DL Stated in Result
Qur Lab #: Al12305 B = Below Regulatory Mn.
Locati on/ Proj ect : Nikiski G oundwat er H = Above Regul atory Max.
Your Sanple ID Newberry \¥l| E = Below Detection Limt
Sanple Matrix: Wat er Eetimated Val ue
Comments:
Laboratory Date
Nunber Method Par aret er Unite Result Flag Anal yzed
A112305 EPA 502.2 Benzene ug/1l 0.2y 08/07/91
Br omobenzene ug/l 0.3 v
Br onochl or orret hane ug/1l 0.3y
Bromodichloromethane ug/l 0.2 u
Branof orm ug/l 1.0 u
Br ononet hane ug/1 2.0 0
n- But yl benzene ug/1l 0.3 u
eec- But yl benzene ug/1l 0.3 u
tert-Butyl benzene ug/1l 0.5 u
Carbon  Tetrachl ori de ug/l 0.2 U
Chl or obenzene ug/l 0.2 U
Dibromochloromethane ug/1 0.4 0
Chl or oet hane ug/l 2.0 u
Chl orof orm ug/l 0.2 v
Chl or onet hane ug/l 2.0U
0- Chl or ot ol uene ug/l 0.3 U
p- Chl or ot ol uene ug/l 0.2 u
1,2-Dibromo-3-Chloropropane ug/fl 2.0 0
Dibromomethane ug/1 0.4 1
1,4-pichlorobenzene ug/1l 0.2U
m Di chl or obenzene ug/1 0.2 u
o- D chl or obenzene ug/1 0.2y
Dichlorodifluoromethane ug/1 20U
1, 1- D chl or oet hane ug/l 0.2 0
1, 2-Di chl or oet hane ug/l Q2uvu
1,1-Dichloroethylene ug/1l 1.0 U
cis-1,2-Dichlorcethylene ug/1 0.2 u
trans-1, 2-Di chl oroet hyl ene ug/1l 0.2 u
Met hyl ene Chl ori de ug/1 1.0 U
1, 2- Di chl or opr opane ug/1 0.2 u
0.2 u

q !m % w 1,3-pichloropropane ug/1

Reported By: William Ew Buchan
Anchorage (perations  Manager
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3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 99701
2505 FAIRBANKS STREET

ANCHORAGE. ALASKA 99503

(907) 2778378 ,

NORTHER N TESTING LABORATORIES, INC.

(907) 456.3116

o FAX 456.3125
FAX 274-9645

RECEIVED

pUIG 14 180T

Div. of Geological Survey
Eagle River

Laboratory
Number Met hod Par anet er

- e o D S S D o ol e D e Al (I T O A ) S 0 S O ) R G A D D I e S A T R D S e e D U D G Sl A S S S D S e e A

A112305 EPA 502.2 2, 2- Di chl or opr opane
1,1~-Dichloropropene
1, 3-Di chl or opr opane
Et hyl benzene
1,2-Dibromoethane
Tri chl or of | uor omet hane
Hexachl or obut adi ene
| eopr opyl benzene
p- | aopr epyl t ol uene
Napht hal ene
n- Propyl benzene
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tet rachl or oet hyl ene
Tot al Tri hal onmet hane
Tol uene
1,2,3-Trichlorcbenzene
1,2,4-Trichlorobenzene
1,1,1-Trichlorcethane
1,1,2-Trichloroethane
Tri chl or oet hyl ene
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl  Chloride
m, p~Xylenes
0- Xyl ene
1- Chl oro- 2-f I uor obenzene  (Recovery)

Reported By: WIliam E. Buchan
Anchorage (perations Manager
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Units

ug/l
ug/1
ug/1l
ug/1
ug/1
ug/1l
ug/1l
ug/1l
ug/1
ug/1l
ug/l
ug/l
ug/1
ug/1l
ug/l
ug/1
ug/1
ug/l
ug/l
ug/1l
ug/1l
ug/1l
ug/l
ug/1l
ug/l
ug/l
ug/l
ug/1
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3330 INDUSTRIAL AVENUE FAIRBANKS.  ALASKA

99701

2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503

NORTHERN TESTING LABORATORIES, INC.

(907) 456-3116. FAX 456-3125
(907) 277-8378 FAX 274.9645

Alaska Division of Water
P.O Box 772116

Eagle Rver AK 99577 RECE‘V[D

Attn: Mry Maurer AUG i 1888

Diy. of Geological Survey

Fage River

ocur Lab #: A112306

Location/ Proj ect : Nikiski G oundwat er

Your Sanple ID Harris Vel

Sanple Matrix: Wat er

Conment s:

Laborat ory

Nunber Met hod Par amet er

A112306 EPA 502. 2 Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform

Br onorret kane

n- Butyl benzene
sec-Butylbenzene
tert-Butylbenzene

Car bon Tetrachl ori de

Chl or obenzene
Dibromochloromethane

Chl or oet hane

chl or of or m

Chl or omet hane

a- Chl or ot ol uene

p- Chl or ot ol uene
1,2=-Dibromo-3-Chloropropane
Dibromomethane
1,4-Dichlorobenzene

m Di chl or obenzene

0- Di chl orobenzene

Di chl orodi fl uor omet hane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichlorcethylene
cis=1,2-Dichloroethylene
trans-1, 2- Di chl or oet hyl ene
Het hyl ene  Chlori de

1,2-Dichloropropane

leljl;\ q: gﬂxj\‘ 1,3-Dichloropropane

Reported By: WIliam E. Buchan
Anchorage (perations Manager
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Report Date: 08/13/91

Date Arrived: 07/23/91
Date Sanpled: 07/20/91
Time Sanpled: 1233
Col l ected By: MM

(=4
]

T
I n g

Flag Definitions
Bel ow Detection Limt
DL Stated in Result
Bel ow Regulatory M n.
Above Regulatory Max
Bel ow Detection Limt
Estimated Val ue

Date
Result Flag Anal yzed

0.2 U 08/07/91
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FAIRBANKS.
STREET

ALASKA 99701
ANCHORAGE. ALASKA 99503

NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE
2505 FAIRBANKS

(907) 4563116 . FAX 4563125
(907) 2778378 . FAX 274-9645

Laboratory
Number Met hod
A112306 EPA 502.2

Wil £ Bud

RECEIVED

SR AR

T

Dv. of Geological Survey
Eagl e River

Par amet er

2,2-Dichloropropane
1,1-Dichloropropene
1,3~Dichloropropene

Et hyl benzene
1,2-Dibromoethane
Trichlorofluoromethane
Hexachl or obut adi ene

I sopropyl benzene
p-1oopropyltoluene
Napht hal ene

n-Propyl benzene
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachl oroethyl ene

Tot al Tri hal omet hane
Tol uene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
+2,3-Trichloropropane
+2,4~-Trimethylbenzene
+3,5-Trimethylbenzene
nyl  Chloride

- Chl or 0- 2-f1 uor obenzene  (Recovery)

Reported By: William E. Buchan

Anchorage  Qperations

Manager

-5 -

Date
Result Fag Analyzed
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3330 INDUSTRIAL AVENUE
2505 FAIRBANKS  STREET

FAIRBANKS. ALASKA $9701
ANCHORAGE. ALASKA 99503

NORTHERN TESTING LABORATORIES, INC.

(907) 456-3116 + FAX 456-3125
(807) 277-8378 . FAX 274-9645

Alaska Division of Water
‘r‘ R}
FE)ASI e B(F)axveZYZirch 99577 R C C E i \/ E D

AL 1o 107
Attn: Mirry Maurer

Div. of Geological Survey

Eagle River
Qur Lab #: A112309
Locati on/ Proj ect: Nikiski G oundwat er
Your Sanple ID Grimm Vell
Sanmple Matrix: Wat er
Conment s:
Laborat ory
Number Met hod Par amet er

Report Date: 08/13/91

Date Arrived: 07/23/91
Date Sanpl ed: 07/20/91
Time Sanpled: 1803
collected By: MM

Flag Definition8
U = Bel ow Detection Limt
DL Stated in Result
B = Bel ow Regul atory M n.
H = Above Regul atory Max.
E = Bel ow Detection Limit
Estimated Val ue

Date
Units Result Flag Analyzed

- e - ek e e i S St D D o e D s B U e ol A S D Gnb et el S D S e duk A D WS o S B 0 - an ¢ 40wy @ b I """""""" O--------=---------

A312309 EPA 502.2 Benzene
Bromobenzene
Bromochloromethane
Br owdi chl or onet hane
Bromoform
Bromomethane
n- But yl benzene
see- But yl benzene
tort-Butyl benzene
Car bon Tetrachl ori de
Chl or obenzene
Di br omochl or omet hane
Chl or oet hane
Chl orof orm
Chl or omet hane
0- Chl or ot ol uene
p- Chl or ot ol uene
1,2-Dibromo-3-Chloropropane
Dibromomethane
1,4-Dichlorobenzene
m-Dichlorcbenzene
o- Di chl orobenzene
Di chl orodi fl uor omet hane
1, 1- D chl or oet hane
1,2~Dichloroethane
1, 1- Di chl or oet hyl ene
cie=-1,2=Dichlorcethylene
trans-1,2-Dichlorocethylene
Methylene Chloride
1,2-Dichloropropane

% 1:01)“\?' 1,3-Dichloropropane
Reported By: WIliam E  Buchan
Anchorage (Qperatione Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (907) 456-3116 « FAX 456-3125
2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503 (907) 277-8378 « FAX 274-9645

RECEIVED
AU 1 TE

Div. of Geological Survey

Eagle River

Laboratory Date

Number Met hod Paramet er Unite Result Flag Anal yzed

Al'l 2307 EPA 502.2 2,2-Dichloropropane ug/l 1.0 u 08/07/91
1,1-pDichloropropene ug/1 0.5 u
1,3-Dichloropropene ug/1l 0.2 u
Ethylbenzene ug/l 0.2 u
1,2-Dibromoethane ug/l 1.0 u
Trichl orof | uoromet hane ug/l 0.5 u
Hexechl or obut adi ene ug/l 0.3 u
| eopropyl benzene ug/l 0.3 v
p- I sopropyl tol uene ug/l 0.3 u
Napht hal ene ug/1 0.3 u
n-Propylbenzene ug/l 0.3 u
Styrene ug/l 0.2 u
1,1,1,2-Tetrachloroethane ug/l 0.2 u
1,1,2,2-Tetrachloroethane ug/l 0.3 u
Tetrachl oroet hyl ene ug/l 0.2 u
Total Trihal omet hane ug/1 2 U
Toluene ug/l 0.3 u
1,2,3-Trichlorobenzene ug/1 0.3 u
1,2,4-Trichlorobenzene ug/1 0.3 u
1,1,1-Trichloroethane ug/l 0.7
1,1,2-Trichloroethane ug/l 0.4 vy
Trichl oroethyl ene ug/1 0.2 u
1,2,3-Trichloropropane ug/l 0.3 u
1,2,4-Trimethylbenzene ug/l 0.2 v
1,3,5-Trimethylbenzene ug/l 0.2 u
Vinyl loride ug/1 20 u
m p- Xyl enes ug/1 0.4 u
0- Xyl ene ug/1 0.2 u
1-Chloro-2-fluorobenzene (Recovery) % 94.0

Reported By: William E. Buchan
Anchorage (perationa  Manager
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Wi

Western Atias
international

RECEIVED

l’l ]0\1

£o
SEF

CORE LABORATORIES

A Laon ' Orgestr Company

Div. of Gceological Survey

Eagle River
LASORATORY TESTS RESULTS
08/29/9
JOB NUMBER: 911850 CUSTOMER: STATE OF ALASKA ATTN: MARY MAURER
SAMPLE WUMBER: 1 DATE RECEIVED: 0$8/02/91 TIME RECEIVED: 10:30 SAMPLE DATE: 07/09/91 SAMPLE TIME: 13:12
PROJECT: CARROL/AB DUE 09/02/91 SAMPLE: CARROL wELL REN: YATER
SAMPLE NUMBER: 2 DATE RECEIVED: 08/02/91 TIME RECEIVED: 10:30 SAMPLE DATE: 07709791 SAWPLE TIKE: 20:35
"ROJECT:  GORDON/AB DUE 09/02/91 SAMPLE:  GORDON VWELL REM: WATER
JAMPLE  NUMBER: 3 DATE RECEIVED: 08/02/91 TIME RECEIVED: 10:30 SAMPLE DATE: 07/17/%1 SANPLE TIME: 12:35
"ROJECT:  BIG 3 LINCOLN/AB DUE 09/02/91 SAMPLE:  BIG 3 LINCOLN WELL REM: WATER
SAMPLE NUMBER: 4 DATE RECEIVED: 08/02/%1 TINE RECEIVED: 10:30 SAMPLE DATE: 07217/ SAMPLE TIME: 15:10
"ROJECT: WELDING SHOP/AB DUE 09/02/91 SAMPLE:  WELDING SHOP WELL REM: WATER
JAMPLE NWBER: 5 DATE RECEIVED: 08/02/91 TIME RECEIVED: 10:30 SAMPLE DATE: 07/18/91 SAMPLE TIME: 15:00
*ROJECT:  MEWBERRY/AB DUE 09702/ SAMPLE: NEWBERRY WELL REM: VATER
JAMPLE NWBER: 6 DATE RECEIVED: 08/02/91 TIME RECEIVED: 10:30 SAMPLE DATE: 07/20/91 SAMPLE TIME: 12:M
*ROJECT:  HARRIS/AB DUE 09/02/91 SAMPLE:  HARRIS WELL REM: UATER
IEST DESCRIPTION SANPLE  1{SAMPLE " 2{SAMPLE IS OF MEAS
iross Alpha, total 0.0 0.6 0.0 pCist
iross Alpha, total, error, +/« 1.2 1.7 1.2 1.2 9.2 1.6 pCist
iross Alpha, total, LLD 2.0 2.6 2.2 2.0 15.8 2.7 pCi/sl
iross Beta, total 1.6 1.3 1.5 1.9 1.3 1.6 pCi/t
iross Beta, total, error, +/- 1.7 1.6 1.6 1.7 6.8 1.8 pcisl
ir0ss Beta, total,LLD 2.7 2.5 2.5 2.7 10.4 2.8 pCisl
420 West First Street
Casper, WY 82601
PPROVED BY: (307) Us-5741
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A Leon Degrase COmpan

RECEIVED

CORE LABORATORIES

Div. of Geological Survey
Eagle River

LABORATORY

JOB KUMBER: 911850

CUSTOMER: STATE OF ALASKA

RESULTS

'SAMPLE NUMBER: 7

PPROJECT:  GRIMN/AB OUE 09702/

DATE RECEJVED:

08/02/91

SAMPLE:  GRIMM WELL

TIME RECEIVED: 10:30

HARY MAURER

SAMPLE DATE: 07/20/91

SAMPLE TIME: 18:03

REM: WATER

'SAMPLE NUMBER: 8§

PROJECT:  ADAMS/AB DUE 09/02/91

'SAMPLE NUMBER: 9

PROJECT:

DATE RECEIVED:

DATE RECEIVED: 08/02/91

NORTH STAR/AB DUE 09/02/91

08/02/91

SAMPLE:  ADAMS WELL

TIME RECEIVED: 10:30

TIME RECEIVED: 10:30

SAMPLE DATE: 07/22/91

SAMPLE DAYE: 07/22/91

SAMPLE: NORTH STAR ELEMENTARY SCHOOL

SAMPLE TIME: 10:5%
REM: WATER

SAMPLE TIME: 10:59%

REM:  WATER

TEST DESCRIPTION - : SAMPLE  7|SAMPLE B[SAMPLE 9| "~ JUNITS OF MEASURE
Gross Alpha, total 0.9 1.6 0.0 ecist
jross Alpha, total, error, +/- 1.3 2.7 1.2 pcisl
Gross Alpha, total, LLO 1.9 6.1 2.0 pcist
Gross Beta, total 2.1 4.2 3.2 pcist
Gross Beta, total, error, +/- 1.7 2.0 1.5 pei/t
§ross Beta, total, LLD 2.7 3.0 2,3 pcisl
’ 420 West First Street
\PPROVED B Y O A e
PAGE:2
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RECEIVED

Wi

StP 19
v 7 CORE LABORATORIES
'“"’mmw" —Div.s T Godtogteat-Survey
Eagle River
QUALITY ASSURANCE REPORT
08/29/91
JOB KUMBER: 911850 CUSTOMER: STATE OF ALASKA ATTN: KARY WAURER
ANALYS!S DUSLICATES REFERERCE STAMDARDS MATRIX SPIKES
ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE |RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT
TYPE SUB-TYPE 1.0. VALUE (A) |vaLuE (8) [(|A-8]) VALUE RECOVERY VALUE ADDED RECOVERY

PARAMETER:Gross Alpha, to

DATE/TIME ANALY2ED:08/29/91 10:13 OC DATCH NUMBER:11552;

DETECTION LINIT: uuns pCist METHOD REFERENCE :EPA 900.0 TECHNICIAN:OF
DUPLICATE  |prep 911850-4 0.2 0.5 86

DUPLICATE  |prep 911899-1 0.0 0.0 0

DUPLICATE  |prep 911753-3 0.0 2.7 3

PARAMETER:Groas ‘Alpha, total, error, +/- DATE/TINE ANALYZED: oamm 10 24 ' OC BATCH WUMEER:11552!
DETECTION  LIMIT: WNITS:pCi/t METHOD REFERERCE : . TECHMICIAN:DF

[ = T T T T T | |
PARAMETER:Gross Alphs, total, LLD DATE/TIME ANALYZED:08/29/91' ' oc BATCH WUMBER:11552(
DETECTION LINIT:" UNITS:pCi/L METHOD REFERENCE 3 - E . © TECHNICIAN:DF
‘ | | | | I — [

PARANETER :Grodii ‘Bets, total™ DATE/TIME AMALYZED:08/29/91 “10: & QC BATCH NUMBER:11552¢
DETECT [OM LIMIT:: . o UMITS:pCi/t METHOD REFERENCE :EPA 900.0 <  wossn oo TECHNICIAN:DF
DUPLICATE |prep 9118504 1.8 1.5 18

DUPLICATE  |prep 911899-1 5.6 12.8 78

DUPL ICATE |prep 911753-3 31.5 36.1 14

PARAMETER:Gros$ ‘Beta; J“total, erear, +/- 7 DATE/TIME ANALYZED:08 OC BATCH WUMBER: 115527
DElgcriq_LlH UMITS pcist .,;.,5_r¢moo lEFEREHQE :

— T 1 1 L _

PARAMETER:Gross Seta; ‘total, (1D . DATE/TIME ANALYZED:08/29/9 OC WATCH WUMBER: 115528
DETECTION LIHI_TE' LHITS:pCi/t METHOD REFERENCE =3~ TECM!CIAN.DF

APPRDVED  BY:

420 West Firtt Street
Casper, WY 82601
¢307) 235-5741

NC = Not Calculable due to values {ower thm the

ND = Not detected at level in limits column

Quality Control Acceptance Criteria:
Blanks....coeeneaaat
Reference S$tandards:
Duplicates.........:

Analyzed

20% Relat

PAGE: 1

detection limit

Value less thn or equal to tht Detection Limit

100 +/- 10 Percent Recovery

ive PercentDifference, or +/* the Detection Limit

Spikes. ............c 100 +/- 25 Percent Recovery
(1) EPA 600/4-79-020, Methods for Chemical Analysis of Water and Vastes, varch 1983
(2) EPA SW-B46, Test Methods for Evaluating Solid Waste, Third Edition, November 1986
(3) Standards Wethods for tht Examination of Water gnd Wastewater, 16th, 1985
(4) EPA/6004-80-032, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, August 1930
(5) Federal Register, Friday, October 26, {984 (40 CFR Part 136)
(6) EPA 600/8-78-017, Microbiological Methods for Monitoring the Envirorment, December 1978

NOTE - Data reported in QA report my differ fpom values on data page cue to dilution of sample into analytical ranges.




APPENDIX D

Laboratory quality-assurance evaluation on water samples collected for the phase IMA project, west Nikiski, Alaska

This quality assurance (QA) evaluation covers water samples and associated field and laboratory check  samples
collected from west Nikiski aea ground waters during July 1991

One-hundred eighty common dissolved ion and trace metd sample bottles were andyzed by the Alaska Division
of Waer Laboratory, Farbanks, Alaka Thirteen samples were andyzed for voldile organic compounds lised in
US. Environmentd Protection Agency (EPA) Method 5022, by Northen Testing Laboratories, Inc, Anchorage,
Alaska. Nine gross dpha and gross beta radioactivity samples were andyzed by Core Laboratories, Casper,
Wyoming. Each anayticd laboratory is discussed separately. Sample handling, holding times, andyticd methods,
and deta quality objectives are liged in the QA plan (Maurer, 1991).

Alaska Division of Water Laboratory
Samnle Handling: All samples were recdved intact by the laboratory according to  chain-of-custody  records.

Eidd Ouality Control Checks Three blind duplicate sample sets, (2 sample set conddts of five numbered bottles per
ste) were collected: sample set 599,714, 509, 655,791 is a blind duplicate & ste 56; sample set 610,724, 521,666,
754 is a blind duplicate a ste 152, and sample set 588, 702,497, 644, 768 is a hlind duplicate a site 190.

Three blind equipment-blank sample sets were collected: sample st 600,712, 510, 656,792 & sSte 56, sample set
611, 725, 522, 667, 756 at site 152; and sample set 589, 703, 498, 645, 769 at site 190.

Laboratorv Quality Control Checks All method-required quality control (QC) checks including reagent blanks,
laboratory  duplicate samples, matrix spike samples, marix spike duplicate samples, and dandard reference  samples
were peformed by the laboratory.

Timeliness. All samples were anadlyzed within holding time limits The anadysis of orthophosphate (PO,), which was
not scheduled for anaysis but inadvertently included on the anaytica report, exceeded the holding time limit of 48
hours.

Initid and Continuing Calibration: Indrument cdibrations were within acceptable limits.

Bllaekblind equipment-blank samples and laboratory blank samples are free of contamination.

Detection Limits. The detection limit dtated on the anaytical report is the same as that dated in the QA plan
(Maurer, 1991) for dl condituents except nickel, 0.001 mg/A in the QA plan and 001 mg/ on the andyticd report.

Matrix Snikes (Accuracy): The accuracy data quaity (DC) objective for common anions (F, Ci, NO, + NQ,, SO) is
90 to 110 percent recovery. The accuracy actudly obtaned for the common ions is 90 to 99 percent recovery.

The accuracy DQ objective for common cations (Ca, Mg, Na, K, Fe, Mn) and trace metds (Al, As, Ba Cd, Cu, Cr,
Pb, Hg, Ni, Zn) is 80 to 120 pecent recovery. The accuracy actudly obtained for common and trace metds is 91 to
109 percent recovery.

Laboratory Duplicates (Lab Precison): Precison is expressed as rddive percent difference (RPD). The DQ
objective for common anions is 10% RPD. The actud lab precison obtained ranges from 11 to 7.5% RPD.

The DQ objective for common cations and trace metds is 20% RPD. The actud lab precision obtaned ranges from
05 to 8.7% RPD.

Lab precison can not be cdculated for mercury because dl reported veues ae less thean the detection limit. Lab
precison is cdculaed for nickd becaise samples from other sources, which had detectable concentrations, were
andyzed during the same delerminaion. The resultant RPD vaues for nickd ae a messure of the andyticd
precison of the indrument a that time
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Fidd Duplicates (Overdl Precison): Overdl precision, which is a messure of hoth fiedd and lab precision, is
cdculeble for the sample sets associated with blind duplicate samples (see ‘Fidld Qudity Control Checks  above).

The RPD is less than 10% for al common anions in al three sample/blind-duplicate sample comparisons. The RPD
is less than 20% for dl common cations and trace metdls except aluminum (22%) in the 496/497 compaison and
leed (27%) in the 520/521 compaison. Overdl precison can not be cdculaed for trace metds with reported vaues
below the detection limit of the andyticd method used.

Conclusion:  All condituents meet D{Q objectives for laboratory accuracy and precison. Overdl precison mests o
clody approaches 20 percent. The overdl precison for duminum and lead is acceptable because sample
concentrations are close to the detection limit of the anayticd method used. Therdfore dl dda ae desmed

aceptable  for  ue
Northern Testing Laboratories
Sample Handling: All samples were received intact by the laboratory according to the andyticd reports

Fidd Quality Control Checks: One travel blank sample was provided by the laboratory and was andyzed with the
intiadl  sample set. The travel blank sample, Lab No. Al 11981, is free of contamination.

Laboratorv Quality Control Checks All method-required QC checks as specified in the QA plan, were peformed by
the  laboratory.

Timdiness. Three separate samples sets were delivered to the laboratory. Five samples, Lab Nos Al 11977-

Al 11981, in the initid sample s&t were andyzed 10 days after sampling, within the 14day holding time limit. Four
samples, Lab Nos. Al 12158 « Al 12162, in the second sample st were andyzed 18 or 23 days after sampling. Three
samples, Lab Nos. Al 12305 « Al 12309, in the third sample set were andyzed 18 or 19 days after sampling.

Detection  Limits  Accepteble.

Matrix Spikes (Accuracy): No accuracy dda is shown on the andyticd reports

Surrogate  Spikes  Percent recovery ranges from 69 to 95 percent which is accepteble
Leboraiow Duplicates (Lab Precision): No precison data is shown on the andyticd reports.
Concluson:_Although holding times were exceeded for the second and third sample sets, data are deemed useable
because volatile organic compounds ae undetected in all samples, except one The compound 1,1 |-trichloroethane
was detected in Lab No. Al 12307 a 0.7 ug/L which is dightly above the LLD of 02 pg/L. Although this vaue is
congdered vaid, it is not confirmed by a duplicate or replicte sample In concluson, dl data ae deemed acceptable
for ue

Core Laboratories

Sampling Handling: All samples were recdved intact by the laboratory according to chain-of-custody records.

Fiedd Quality Control Checks; Sample No. 4 is a blind duplicate of Sample No. 3

Laboratory Quality Control Checks: All method-required QC checks as specified in EPA Method 9000, were
pefomed by the laboratory.

Timeliness. All samples were andyzed approximatdly 5 to 7 weeks after collection, well within the sx month
holding time limit.

Detection Limits The actud lower limit of detection (LLD), a dtated in the andyticd report, ranges from 19 to
158 pCi/L for gross dpha activity and 23 to 104 pCi/L for gross beta activity. The LLDs ae acceptable except for
sample No. 5, which has a LLD of 158 pCi/L. for gross dpha



Matrix Spikes_(Acouracy). The accuracy DY) objective is 100 + 10 percent recovery. The QC acoeptance criteria
lised on the lab's QA report is 100 £ 25 percent recovery, No accuracy cdculdions ae shown on the QA report,

Laboratory Duplicates (Lab Predision): Four of the sx samples that were andyzed as duplicates have a RPD of less
than 20%. Andyss LB. 9118504, the only duplicate run on the nine Nikiski samples submitted, has a RPD of 86%
for gross dpha and 18% for gross beta.

Fidd Duplicates (Overdl Precision). Overdl precison is not cdculable for sample No. 3 and its fidd duplicate,
sanple No. 4, because the actud vaues obtained for gross dpha and gross beta radioactivity ae below the LLD of
the andyticd method used.

Concluson:  The mgority of gross dpha and gross beta vaues ae bdow the LLD for the andyticd method used.
Veues which ac reported as 00 pCi/L should be reported as less than *«' LLD vaues. For example gross dpha for
sample No. 1 is <2.0 pCi/L, not 0.0 pCi/L.

The gross dpha vaue for sample No. 5 is not acceptable because the detection limit is too high. The LLD of 158
pCi/L. exceeds the drinking water maximum contaminant level of 15 pCi/L (Alaska Depatment of Environmentd
Consarvdtion  (ADEC],  1991).

The extremdy low vaues warant higher laboratory accuracy and precison acceptance limits. Therefore, with the
exception of the gross dpha vdue for sample No. 5 these dda ae deemed acceptable for use

Overail Comments
Complgteness. The dtated DQ objective for completeness, that is the percentage of useable data, is 95 percent. The
totd posshle data collected as pat of this invedtigation are 202 samples. The useable data totd 201 samples. The
completeness is 99 percent.
References Cited
Alaska Department of Environmentd Conservation, 1991, State of Alaska Drinking Water Regulations 18 AAC 80:
ADEC, Juneau, 87 p.

Maurer, M.A., 1991, Qudity assurance plan for the Kena Peninsula groundwater dudy phese IIIA, pilot project,
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